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Code  Practice; 

Have  You  Seen  the  Light? 

3n  This  simple  solar  cpo  is  the  best  week- 
f"  end  project  under  the  sun—or  bulb. 
Davidson 

Unlimited  Guarantee 
for  Power  Supplies 


^~]  Plan  for  the  worst  and  you'll  get  the 
i=--J  best  says  KGJEW.   He  may  be  right. 
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PC  Boards  in  a  Flash! 

Make  circuit  boards  without  expensive 
equipment.    All    you   need   is   a    light 
and  a  fast  switch  hand.    ,        KA1FJR 

''We've  Been  Boarded!" 

When  the  Loreiei  strayed  into  Nicaraguan  wa- 
ters, hams  came  to  the  rescue-  Herer  the  net 
results VV9UUC 

A  Good-Buddy  Power  Booster 
for  Converted  CBs 

KE4VP  turned  an  illegal  amplifier  into  a 
law-abiding  citizen.  You  can,  too. 

KE4VP 


TVRO  Troubleshooting 

Get  your  Earth  station  off  the  ground  with 
these  signal-enhancing  hints N6RK 

Streamline  the  IC-25A 

HAdd  a  dual-speed  vfo  and  remote  con- 
trol. Vou  can  do  it  in  a  few  easy  steps. 

W2PQG 


H 


A  Perfect  Match  for  the  HW-8 


T"    Heath's  little  rig  is  the  QRPer's  dream 

l_    X  ..-nwin     *Hi/v        Cn       'nr       Qfl      r-rt  f\*  HX  re  I  Vt  ■  n       !"Vl£lFJn 
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KGJEW     20 
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come  true.  So  is  30  meters.  Join  them 
with  this  super-fast  mod WA6BJH     52 

Don  Wallace:  Superham 

Meet  W6AM,  the  Grand  Old  Man  of  amateur 
radio W6CK     56 


TVRO  Tips— 40 

Courage  for  Wou Id-Be  Hams 

Here's  the  inside  story  of  how  a  worldwide 
network  of  hams  *s  helping  handicapped 
people  get  their  licenses Norgard 

Micro  Power  for  the  DXer 

\lA  This  TRSr^aO  program  will  help  you  cure 
]jn  that  DXCC  fever W04L 

Warning:  Your  Time's  Up! 

X~   Don't  get  taken  by  surprise.  This  timer 

ia—J    sHrL-rtn  m/ilf  toll  urvii  whpn  frrt  in  hpfnrp 


70 


77 


add-on  will  tell  you  when  to  ID  before 
it's  too  late N7BH 

Babysit  Your  Battery 

This   intelligent   charging   circuit  will 
pamper  your  emergency   power  sys- 


78 
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tern.  Jfs  what  every  repeater  needs. 

WA4TEM     86 


Make  a  Good  L-Meter  Even  Better 

Give  the  N5CC  design  a  boost.  Tack  on 
this  two-stage  buffer  and  dodge  those 
sneaky  loading  problems WB1HKU/6 
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Ironclad  Repeater  Control 

With  12  outputs  and  tamper-free  ac- 
cess, you  can  keep  a  firm  grip  on  your 


L 


\ 


repeater's  operations.  And  this  circuit  keeps 
the  price  from  getting  out  of  hand. 

WA7SPR  100 
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What's  the  celebration 
about?  The  IC-745 ...  a  new  all 
ham  band  HF  transceiver  with 
SS8t  AM.  C  W,  RTTY  and  an  FM 
option  .  .plus, a  100KHz  —  30MHz 
general  coverage  receiver. 

And.. .  the  IC-  745  has  a 
combination  of  features  found 
on  no  other  transceiver  at  such 
an  incredibly  low  price. 

Compare  these  exceptional 


100KH2  -  30mHj  Receiver 

16  Memories 

Full  function  Metering  with  a 

buitr  in  SWR  Bridge 

IF  Shift  and  Pass  Band  Tuning 

10Hz  /  100Hz  /  1KHz  Tuning 

Rates  with  1MHz  band  steps 

Optional  Internal  AC  Power 

Supply 


Adjustable  Noise  Blanker 
(width  and  level) 

Continuously  Adjustable  AGC 
with  an  OFF  position 

Receiver  Prearnp 

100%  Transmit  Duty  Cycle 

Other  Standard  Features: 

100  Watt  Output  Transmrrtef 

with  exceptionally  low  IMD 

VOX 

Speech  Compressor 

Tunable  Notch  Filter 

RfTandXFT 

All  Mode  Squelch 

Scanning 

ICOM  System  Compatibility 

Optional  Accessories: 

IC-PS15     External  Power 
Supply 


IC-PS35 


•  IC-2KL 

•  IC-SP3 

•  IOMB12 

•  IC-AT100 

•  IC-AT500 

•  IC-HP1 

•  IC-EX241 

•  1C-EX242 

•  IC-EX243 

•  rC-FL52A 

•  C-FL45 


Internal  Power 
Supply  for  the 
ultimate  in 

Portability 

Linear  Amplifier 

External  Speaker 

Mobile  Mounting 
Bracket 

Antenna  Tuner 
(100W) 

Antenna  Tuner 
(50O/V) 

Headphones 
Marker  Module 
FM  Module 
Electronic  Keyer 

500Hz  455KHzCW 
Fitter 

500Hz  9MHz  CW 
Rltef 


• 
• 


IC-FL54      270Hz  9MHzCW 

Filter 

IC-R53A    250H2  455MHz  CW 
Filter 

IC-FL44A    21KHz455KHzSSB 

Rlter 

IC-SM6       Desk  Mic 
C-HM12    Hand  Mic 


The  1C-745  is  the  only 
transceiver  today  that  has  such 
features  standard      the  number 
of  options  and  accessories 
available  ,  and  such  a  low 

ce; 

ICOM  is-.  Simply  the Besi  in 
quality  built  ham  equipment 
today.  See  the  iC'745  at  your 
local  authorized  ICOM  dealer  or 
contact  ICOM  for  more 
information. 


ICOM 


The  World  System 


tCOM  America  Inc.  21 1 2-1 16th  Ave  NE,  Beltevue,  WA  96004  (206 M54-61 55  /  3331  Ttwrwood  Drive,  Suite 307,  Dorks.  TX  75234(214)620-2760 

M  ixmti  specricanorc,  a*e  apprajamQ*  and  ajt^ed  to  change  wnhour  none*  m  obligation    Mi  COM  fod«M  ugnificonffy  exceed  FCC  regtionons  Wrtrtng  iptriauj  enrvss*onv 


Unlike  some  retailers,  when  Ham  Radio  Outlet  guarantees 
satisfaction  there1  II  be  no  question.  YOU  CAN  COUNT  ON  IT! 


KENWOOD  COMBINATIONS 


TS-930S 


^  ==-&*  Of 


with  Antenna  Tuner 

Plus 
3  Free  Bonus  Items 

1JSP-930  Speaker. 

2)  MC-60A  microphone. 

3)  YK-88C-1  filter. 

REG.  $2029  VALUE 

$1799 

A  $230  SAVING 


TW-4000A 

FM  "Dual  Bander" 


003  SB 


-  _  _ 


2m  and 

70cm  in  a 

single 
package! 

Buy  a  TW  4000 A  for 

and  select  two  of  the  following 
items  absolutely  free  I 

1)  VS-1  Voice  Synthesizer. 

$39.95value. 

2)  TU-4C  sub-audible 

tone  generator  539.95  value. 

3)  MA-4000  Duo-band 
Mobile  Antenna.  S44.95  value. 


PLUS  FREE  SHIPMENT  UPS  (Surface)  ALL  COMBOS 


TS-430S 


1#*H 


HIM 


-  m~m 


J:    J 


■  *  •  1  • 


Buy  a  TS  430S  for 

$899>95 

and  select  your  free 

package  from  among  the 

following  three  groups: 

1)  MB- 430.  FM-430.  YK-88A 

$119  85  value. 

Or  2)  MB-430.  MC-42S. 

YK-88-SN.S1 12.85  value. 

or  3)  Ham  Radio  Outlet 
S90  CASH  REBATE. 


NEW!! 


->     3 


Z         M?7$ 


$1399 


ICOM 


IC-751 


o  o*S"  <5  o 


PRICE 

INCLUDES:  FREE 
PS- 3 5  POWER  SUPPLY 

(Mounts  internally) 

REG.  $160  VALUE 


ri-Ex 


W-51 
SALE  $799 

W-36 
CALL  FOR  PRICE 

LM-470D 

CALL  FOR  PRICE 


KLM 

KT-34A 

SALE  $299 

KT-34XA 
SALE  $459 

WUCES  AHE  fOB  CMJf 
EXCEPT  POH  CERTMM 
COBINATI0N& 
PLEASE  INQUtHE 


^  CALL  FOR  LOW 

PRICES  ON  HAND'HELDS 

and  aff  VAESU  ITEMS. 


FT-708R 


Mam 


FT-980 


B-3016  REG.  $238.95 

SALE  $199,95 

EM  01 6  REG  $279  95 

SALE  $249.95 

B-108      REG  $179  95 

SALE    $159.95 

B-23S     REG  $89  95 

SALE     $79.95 


FREE  SHIPMENT 


UPS  (Surface) 

CONTINENTAL  USA 


SERVING  HAMS 
BETTER. 

North  ..south... east...  west 

Bob  Ferrero.W&RJ 
Jim  Rafferty.  N6RJ 
other  well  known  hams 
give  you  courteous 
personalize 
service 


ON  MOST  fTEMS  THAT  CAN  BE  SHIPPED  UPS  BROWN 
THERE  ARE  SOME  EXCEPTIONS  IN  ALPHA.  TRIE*  AND  KLW 


PHONE 


800 


854-6046 


9:30AM  to  5:30PM  PACIFIC  TIME. 
OVER-THE-COUNTER,  10AM  to  5:30PM. 

MONDAY  THROUGH  SATURDAY 

CALIFORNIA  CUSTOMERS  PHASE  PHOH£  OH  VISIT  USTSO  STO»ES 


HAM 
RADIO 
OUTLET 


ANAHEIM,  CA  92S01 

2620  W  La  Palma 

(714)  761  3033  (£13)  860-2040 

Between  r>*n*yl*fld  4  Knew  s  Be*  fy.  Farm 


BURLINGAME.  CA  94010 
999  Howard  Ave  ,  (415)  342-5757 
5  miles  soulli  Ofl  101  from  S  F  Airport. 


OAKLAND.  CA  94609 

281 T  Telegraph  Ave .  {415)  451-5757 

Hwy  24  Downtown   L*H  27th  off- ramp 

AEA  •  ALLIANCE  »  ALPHA  *  AMECO  •  AMPHENOL  *  ARflL  *  A&TU 
AVANTl  *  SELDOM  •  BENCHER  *  BERK  TEC  *  BIRO  *  8  &  W 
BUTTERNUT ■ CALLBOOK  * CtJE  ■  COLLINS •  CURTIS  *  CUSHCH*  ' 


SAN  DIEGO,  CA  92123 

537S  Kearny  Vilta  Road  (619 1 560-4900 

Kwy  163  &  Clairemont  Mesa  Blvd 

OAlWA  *  DRAKE  •  DHL  EDGt-  i  DX  ENGINEERING  -  El  MAC 
HUSTLER  *  HV^QAIN  •  ICOM  #  I  W  MILLER  ■  KANTftQNlCS 
KENWOOD  *  ¥0M*  L  ARSEN  *  I UNAR  •  METZ  •  Mf  J  >  MtCRO-tOQ 


VAN  NUYS,  CA  91401 

6205  Sepurveda  Blvd  .  {213)  968-2212 

San  Diego  Fwy  at  Victory  Bhrt, 

MINI-PRODUCTS  *  MfRAOC  ■  NYE  •  PAJOMAH  -  ROBOT 
dHURE  •  SIGNAL  ONE  *  TEMPO  ■  TEN-TEC  •  TRlSTAO  • 
VAESU  and  many  mora* 


*  POMN 
VOCOM 


PrrcflS  specifications   dpscttptio/is  sublet  to  chartqa  without  nottca.      Caitf  residents  pf&ase  add  sales  tax 


1984 
CALLBOOKS 


Order  today! 

NEW  1984 

RADIO  AMATEUR  CALLBOOKS 

READY  DECEMBER  1st! 

Known  throughout  the  world  for  accuracy. 
the  1984  Call  books  are  a  better  value  than 
ever  before.  The  U_S.  Call  book  contains 
over  430,000  listings-  the  Foreign  Call  book 
has  over  400,000,  More  than  75¥000  changes 
have  been  made  In  each  edition  since  last 
year.  Special  features  Include  call  changes, 
Silent  Keys,  census  of  amateur  licenses, 
world-wide  Q5L  bureaus,  International 
postal  rates,  prefixes  of  the  worldrand  much 
more.  You  can't  beat  this  value!  Order  your 
1984  Callbooks  now  for  earliest  delivery. 


Shipping      Total 


DLLS.  CallbOOk  $19.95    $3.05    $23.00 

p  Foreign  Call  book       18.95      3.05     22.00 

Order  both  books  at  the  same  time  for 
$41.95  including  shipping  within  the  USA. 

^^^^■^^^^^^^^^^^^^^^■^^^^^^^^^^^^^^^^^^^^— 
Order  from  your  dealer  or  directly  from  the 
publisher.   Foreign   residents  add  $4,55  for 

shipping.  Illinois  residents  add  5%  sales  lax. 

—  

Keep  your  1984  Callbooks  up  to  date. 

The  U.S.  and  Foreign  Supplements  contain 
all  activity  for  the  previous  three  months 
Including  new  licenses.  Available  from  the 
publisher  in  sets  of  three  (March  1,  June  1, 
and  September  1)  for  only  $12.00  per  set 
Including  shipping.  Specify  U.S.  or  Foreign 
Supplements  when  ordering.  Illinois 
residents  add  5%  sales  tax.  Offer  void  after 
November  1, 19S4, 


RADIO  AMATEUR 


i*-6l 


llbook 


INC 


Dept*      S 

925  Sherwood  Dr.,  Box  247 

Lake  Bluff,  I L  60044,  USA 


Tel:  {312}  234-6600 


Model  MF6V  CufT«j^Turv  autarrwUL  iwiciiwu^wj 
SOltwougH  tO  plus  SO  meters.  Oirfp&rf  ixmn  «M  4  »rwi 
b  b^ixi  ti.-ip  wmdisol  nompara&te 4i/«  ThouHircfs 
m\  use  vrtx!dw*Lj«  wtnoo  DecefTdMut  Sit   10O  m«i£?r 

OPtlOn  BVAridOilf  WW,  rtrtrofrt  k*tt  fW  r*?ft\*i*W*y  WARC 
bands  G0mng  ftOOti  Height  26  ft/7  8  motors  yuytnq 
not  required  in  m«n  installations 


Model  2MCV  T  romteorW1"  —omnidirectional  rniimeqr 
gam  veniCAl  Hv  2  rrwters  havjng  this  »am#  jtun  as 
"double-*! A"  typos,  but  the  patt-nti'ii  trombone' 
phasing  HltC II t.W i  allows  iht*  radial rjr  IO  rurMiim  unbrofcoh 
bv  fOSLilnti  ITS  Uii  maximum  filrenrjth  in  hiylt  winds  No 
COtlSt  "pfeiHi|i--i  ■  -Irfliytil"  r:tTnplrinH,  Sfl  ,if..|  -  l|i  jvtr-»tili=- 
ydmma  mnti:h  fui  ■  lormptete  DC  grounding  and 
lowest  uosiubtaj  SWfl    Hekght    9  8  hJ2  9fl  meiers 


•del  2MCV-6    Super  Trombone-     Same 
vj^U*\  Advanced  features,  as  the  b^vc  2MCV  bui  « 
fuN      vuavnterigm      rater      wim      nddtttortal 
Tronntjong'  *  n^s^c*  spcuan  Um  additional 
gjMn  He^ht    I575*v4  B 


^ 


\  l  \ 


Ai  BUTTEHfclUT  ANTENNAS  use 
^ardvw>we*rtf  jHecjwt'anie^fQf  31^^^  Fear  f uriheT 
inforrrvaiitm  on  these  and  otner  auTTEFTNUT  products 
write  frjr  rx*  FREE  CATALOG r 

BUTTERNUT 

ELECTRONICS 

405  E.  Market  St.  Lockhart,  TX  78644 


^ 


INFO 


Manuscripts 

Contributions  In  the  form  of  manu- 
scripts wrth  drawings  andtor  photo- 
graphs are  welcome  and  will  be  con- 
sidered for  possible  publication.  We 
can  assume  no  responsibility  for  loss 
Or  damage  to  any  material,  Please 
enclose  a  stamped,  sell-addressed 
envelope  with  each  submission.  Pay- 
ment for  the  use  or  any  unsolicited 
material  will  be  made  upon  accep- 
tance, aij  contributions  should  be  di- 
rected to  the  73  editorial  off  tees. 
"How  to  Write  lor  77"  guidelines  are 
available  upon  request 

Editorial  Offices: 

Pine  Street 

Peterborough  NH  03458 

Phone:  603-924  9471 

Advertising  Offices: 

Elm  Street 

Peterborough  NH  03456 

Phone:  603-924  7138 

Circulation  Offices: 

Elm  Street 

Peterborough  NH  03458 

Phone:  603-92*9471 

Subscription  Rates 

in  the  United  States  and  Possessions: 
One  Yea*  (t2  issues}  S25.00 
Two  Veais  (24  issues)  $38  QYJ 
Tlwee  Yea/ s  (36  issuesi  $53.00 


Elsewhere 


Canada  and  Mexico— $27  97M  year 
only,  U.S.  funds.  Foreign  surface 
mall— S44.97/1  year  only,  U.S,  funds 
drawn  on  U.S.  bank.  Foreign  air 
mail— please  inquire 

To  subscribe, 

renew  or  change 

an  address: 

Write  to  73.  Subson prion  Department, 
PO  Box  931,  Farmingdale  NY  11737 
For  renewals  and  changes  of  address, 
include  the  address  label  from  your 
most  fecent  issue  of  73  Pot  gift  sub- 
scriptions, include  your  name  and  ad- 
dress as  well  as  those  of  gift  reci- 
pients- 

S  inscription 

problem  or 

question: 

Write  to  73,  Subscription  Department, 
P0  Box  931,  Farmingdale  NY  11737. 
Please  include  an  address  label. 

73:  Amateur  Radio's  Technical  Journal 
(ISSN  O74608OX)  is  published  monthly 
by  Wayne  Green,  Inc.,  80  Pine  Street 
Peterborough  NH  03458  Second  class 
postage  paid  at  Peterborough  NH  03458 
and  a!  additional  mailing  offices  Enure 
contents  copyright  19&3,  Wayne 
Green,  Inc.  Alt  rights  reserved  No  pari  of 
I  his  publication  may  be  repnnted  or 
otherwise  reproduced  without  written 
permission  from  the  publisher  Micro- 
film Edition— -University  Microfilm.  Arm 
Amor  Ml  48106  Postmaster  Send  ad- 
dress changes  to  73.  Subscription  Ser- 
vices. PC  Box  931,  FarmingdaJe 
NY  11737 
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The  Bearcat  100. 

The  first  no  crystal  hand-held  scanner. 


Now  you  can  have  the 
one  scanner  vouYe  always 
wanted— a  no  crystal,  fully 
synthesized  hand* held 
scanner.  The  incredible, 
Bearcat  100. 


Push  button  programming. 

The  Bearcat  1(11)  works  just  like  the 
full  size,  no  crystal  Bearcat  Scanners. 
Push  button  controls  tune  in  all  police 
calls,  fire  calls,  weather  warnings, 
and  emergency  information  broad- 
casts,  the  split  second  they  happen. 
Automatically. 

AH  the  features  you  want. 

16  channels  for  storing 
frequencies.  H  band  cover- 


age—  including  high,  low,  UHF  and 
"T  '  public  service  bands;  both  the  70 
cm  and  2  meter  amateur  bands;  plus, 
for  the  first  time  ever,  both  the  mili- 
tary and  federal  government  land 
mobile  hands.  Both  automatic  and 
manual  search,  lockout,  scan  delay, 
direct  channel  access.  Even  a  liquid 
crystal  display.  Flexible  antenna,  ear- 
phone. AC  adapter/battery  charger 
and  canrv  case  are  included. 


Your  Bearcat  Dealer 
wants  to  hand  you 
an  earful. 

See  your  Bearcat  Dealer 
now  for  a  demonstration  of  the 
amazing  Bearcat  100.  Get  complete 
information  about  the  world's  first 
hand-held,  no  crystal  scanner. 


SCAN*s  .i  0.000  mem  hers  know  what 
others  miss!  Insider  news.  Frequency 
info.  Tech  tips.  Awards.  SCAN  Magazine 
...  and  more!  Send  510  for  bycar  mem- 
bership to  the  Scanner  Association  of 
North  America,  111  East  \\  acker  Drive, 
Chicago.  IL  6060]. 


EJecta- 


E  led  fa  Company 


Division  of  Masco  Corp  or  Indiana 
30O  East  County  Line  Road 
Cumberland  Indiana  43229 

O  1983  Masco  Corp  o I  Indiana. 


120 


To  find  out  more  about  where  to  buy  the  Bearcat  100  or  other  Bearcat  Scanners,  call  tt(J0-S-C-A-N-N-E-R  toll  free. 


**$ee  List  of  Advertisers  on  page  130 
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NEVER  SAY  DIE 

editorial  by  Wayne  Green 


ASPEN  HAM  CONVENTION 
JANUARY  9-13 

Gambling  that  Aspen  will 
once  more  manage  to  coax 
some  snow  onto  the  slopes  this 
winter,  you're  invited  to  join  the 
usual  intrepid  group  of  hams 
who  will  descend  on  the  town 
during  the  second  week  of  Janu- 
ary. This  is  the  ninth  annual  ham 
winter  conclave. 

Last  winter,  in  addition  to  the 
skiing  and  camaraderie,  we  had 
demonstrations  and  talks  on  the 
latest  in  packet-radio  develop- 
ments. The  winter  before,  there 
was  a  symposium  on  proposed 
ham-equipment  technology  de- 
velopments. It's  always  some- 
thing. 

At  any  rate,  If  you're  a  ham,  a 
skier,  gregarious,  and  are  Inter* 
ested  in  joining  the  ham  group 
swarming  over  the  slopes  of  the 
four  major  ski  areas  in  Aspen— 
and  can  manage  Mexican,  Chi- 
nese, Eskimo,  and  other  weird 


foods — you're  invited  to  join  us 
on  our  round  of  the  restaurants, 

I  have  to  get  to  the  Winter 
Consumer  Electronics  Show  in 
Las  Vegas  during  the  first  week 
in  January.  This  will  bring  me  to 
Aspen  along  about  Sunday  the 
3th,  during  what  is  called  the 
low  season  (lower  prices).  If  you 
bring  your  HT,  you  will  be  able  to 
keep  in  touch  with  all  of  us  on 
the  slopes  while  we're  skiing. 
We  might  also  be  able  to  talk 
white  driving  from  Denver  into 
Aspen  and  back — a  long  drive. 

We  normally  pull  between  a 
half  dozen  and  a  dozen,  plus  a 
fair  number  of  local  hams— 
enough  to  properly  make  fun  of 
me  when  I  manage  to  trip  on  one 
of  the  steeper  slopes  and  crash. 

In  recent  years  we've  been 
staying  at  the  Limelight,  just  a 
block  from  downtown.  But  then 
almost  everything  in  Aspen  Is  no 
more  than  a  block  from 
downtown. 


D 
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QSL  OF  THE  MONTH 

Everybody,  including  hams,  swms  to  be  talking  to  computers  these  days,  and  H  was  only 
a  matter  of  time  before  QSts  caught  up  wttfi  me  trerai  So  thts  month's  winner,  h om  Dave 
Ball  WA4PD0.  is  a  QSL  card  that  *wld  be  at  home  on  the  wall  of  the  shack  or  in  the  super- 
marfcef  check-out  line.  Dave  neatty  included  a  translation  of  the  bar  code  for  those  of  us  with 
analog  eyes,  and  if  you  look  closely,  you  will  notice  that  hidden  within  the  oar  code  is  yet  a 
third  translation  of  his  callsign. 

To  enter  your  QSL  put  tl  m  an  envelope  with  your  choice  of  books  from  ?ys  Radio 
Bookshop  and  mall  tl  to  73,  Pine  Street,  Peterborough  NH  03458.  Attn:  QSL  of  the  Month.  En- 
tries not  in  envelopes  or  wllhout  a  book  choice  will  not  be  considered. 
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Wayne  Green  haters:  Here's 
your  opportunity  to  rekindle  the 
frames.  Wayne  Green  lovers: 
Cure  that  silly  fixation  once  and 
for  all  and  find  out  what  Wayne 
Green  is  really  like—if  you  dare. 

FOREIGN  GIFT  SUBS 

The  other  day  \  contacted  a 
chap  in  Czechoslovakia  and  had 
a  nice  chat.  It  didn't  hurt  that  he 
recognized  my  call  and  com- 
mented on  how  much  he  has  en- 
joyed 73.  I  wondered  how,  in  the 
face  of  the  currency  problems, 
he  had  managed  to  get  the 
magazine,  He  explained  that  a 
kind  American  ham  had  sent 
him  copies. 

If  you  have  any  DX  friends, 
you  might  think  in  terms  of  ei- 
ther passing  along  your  copies 
of  73  or  perhaps  buying  them  a 
subscription.  73  is  of  particular 
interest  to  DX  hams  because  it 
has  more  construction  projects 
than  any  other  ham  magazine,  it 
has  an  International  DX  news 
column,  and  it  isn't  filled  with  a 
bunch  of  useless  operating 
news  or  contest  results  which 
are  of  interest  to  only  a  tiny 
minority. 

Tell  you  what,  the  regular  for- 
eign surface  subscription  rate 
for  73  is  $40  a  year.  I  hate  having 
it  that  high,  but  foreign  postage 
rates  have  gone  absolutely  era* 
zy  and  we  generally  find  that  it's 
possible  to  stay  in  business 
longer  if  we  don't  lose  too  much 
money.  But  I  want  to  lend  a  hand 
to  help  out  our  DX  friends,  so  1*11 
make  a  deal  with  you.  If  you  give 
a  DX  amateur  a  subscription  to 
73  as  a  Christmas  gift  and  you 
get  the  subscription  in  to  me 
before  Christmas,  111  go  almost 
half  of  the  cost.  Your  price  this 
Christmas  for  foreign  gift  sub* 

Continued  on  page  126 
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SSB,  CW,  AM,  FM, 

and  memory  scan, 


digital  VFO's,  10 
optional  118-174 


The  R-2000  is  an  innovative  all-mode 
SSB,  CW*  AM,  FM  receiver  that  covers 
150  kHz- 30  MHz,  with  an  optional  VC-10 
VHP  converter  unit  to  provide  coverage 
of  the  118-174  MHz  frequency  range*  New 
microprocessor  controlled  operating 
features  and  an  "UP*"  conversion  PLL  cir- 
cuit assure  maximum  flexibility  and  ease 
of  operation  to  enhance  the  excitement 
of  listening  to  stations  around  the  world. 


run: 


•  Covers  150  kHz— 30  MHz  in  30  bands. 
Uses  Innovative  UP-conversion  digitally 

controlled  PLL  circuit,  UP/DOWN  hand 
switches  (1  MHz  step).  VFO's  continuously 
tuneable  across  the  band  and  from  band 
to  band. 

•  Optional  118-174  MHz  coverage. 
Through  use  of  innovative  microprocessor 
technology,  frequ'         ,  band,  and  mode 
data  of  stations  in  the  118-174  Mil/  range 
may  be  tuned,  displayed  ffuN  frequent 
1e..' 146. 000. 0L  stored  in  memory, 
recalled,  and  scanned,  using  the  R  2000 
front  panel  controls  and  frequency  dis- 
play, allowing  maximum  convenience  and 
ease  of  operation, 

The  optional  VC-10  VHF  convener  unit 
may  be  easOv  installed  on  the  rear  panel 
of  the  R- 2000, 

•  All  mode:  USB,  LSB,  CWt  AM,  FM. 

Provides  expanded  flexibility  in  receiving 
various  signal  types.  Front  panel  mode 
selector  keys,  wilh  LED  indicators. 

•  Digital  VFO's  for  best  stability. 

50-Hz  step,  swilchable  to  5Q0-Hz  or  5-kHz. 
F.  LOCK  switch  provided. 


•  Ten  memories  store  frequency,  band* 
and  mode  data. 

Complete  information  on  frequency,  band, 
and  mode  is  stored  in  memory*  assuring 
maximum  ease  of  operation.  Each  mem- 
ory may  be  tuned  as  a  VFO.  Original 
memory  frequency  may  be  recalled, 
AUTO.  M  switch  for  automatic  storage  of 
current  operating  data,  or,  when  off,  selec- 
tive storage  of  data  using  M.  IN  switch, 

•  Lithium  battery  memory  back-up, 
(Est,  5  yr,  life  J 

•  Programmable  memory  scan. 
Scans  all  memories,  or  may  be  pro 
gramme d  to  scan  specific  memories, 
HOLD  switch  interrupts  scanning.  Fre- 
quency, band,  and  mode  are  automatically 
selected  tn  accordance  with  the  memory 
channel  being  scanned.  The  scanning 
lime  Is  approximately  2  seconds 

per  channel. 

•  Programmable  band  scan. 
Scans  automatically  within  the  pro 
grammed  bandwidth.  Memory  channels  9 
and  0  establish  upper  and  lower  scan 
limits.  HOLD  switch.  Interrupts  scanning, 
Frequency  may  be  adjusted,  using  ihe 
tuning  control,  during  scan  HOU 

•  Fluorescent  tube  digital  display 
(100  Hz  resolution). 

Built  In  7  digit  fluorescent  tube  digital 
display  indicates  frequency  or  time,  plus 
memory  channel  number  DIM  switch  pro- 
vided. The  display  mav  be  switched  to 
Indicate  CLOCK  -2,  FREQUENCY,  CLOCK- 1, 
and  llmer  ON  or  OFF  by  the  front  panel 
FUNCTION  switch. 

•  Dual  24-hour  quartz  clocks,  with  timer. 

•  Three  built-in  IF  filters  with  NARROW/ 
WIDE  selector  switch.  {CW  filter  opt.) 
6- kHz  wide  or  2. 7 -kHz  narrow  on  AM. 
2.7  kHz  automatic  on  SSB.  2.7  kHz  wide 


memories,  band 
MHz  coverage... 

on  CW.  or,  wilh  optional  VG-455C  filter 

installed,  5G0  Hz  narrow.  15- kHz  auto- 
matic on  FM . 

•  Squelch  circuit,  all  mode,  built-in,  with 
BUST  Indicator. 

•  Noise  blanker  built-in, 

•  Large  front  mounted  speaker. 

•  Tone  control. 

•  RF  step  attenuator.  (0-10-20-30  dB.) 
Pour  step  attenuator,  plus  antenna  fuse. 

•  AGC  switch.  (Slow-Fast.) 

■  *S"  meter,  with  SINPO  **S"  scale. 

•  100  120/220/240  VAC,  or  13.8  VDC 
operation  I  with  opt.  DCK-1  cable  kit). 

Other  features. 

•  RECORD  output  jack. 

•  Audible  "beeper**  (through  speaker). 

•  Carrying  handle. 
»  Headphone  jack. 

•  External  speaker  jack. 

Optional  accessories: 

•  VC-10  118-174  MHz  converter 

•  I IS-4.  H5-5,  HS  6.  HS-7  headphones. 

•  DCK-1  DC  cable  kit. 

•  YG--155C  500-H/  C  W  filter. 

•  HCtO  World  digital  quartz  clock. 

•  \L-2  Surge  Shunt 

More  information  on  the  R-2000  la 
available  from  all  authorized  dealers  of 
Trio-Kenwood  Communications 
Mil  West  Walnut  Street 
i  :ompton,  California  90220. 

KENWOOD 
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Specifications  and  prices  are  subject  to  ihantj*.*  without  notice  or  obligation, 


QUALITY  TUNERS  THAT  DELIVER  MORE  PERFORMANCE, 
MORE  FEATURES,  MORE  VALUE  FOR  YOUR  MONEY. 


MFJ-941D  300  WATT  VERSA  TUNER  II 


£  OO95  MFJ|  f,,lMt  M,"n>  tun*r  ****** [n  ^onty  of  naw 

#»*•  Ntw  rtyllnfll  Brushed  aluminum  front,  All  metal  cabinet, 

( +54)      Ntw  SWA/Wattmettrl  More  accurate.  Switch  selectable  300/30 
watt  ranges.  Read  forward/reflected  power. 

New  tntenni  twitch!  front  panel  mounted,  Select  2 
coax  lines,  direct  or  through  tuner,  random  wire/ 
balanced  line  or  tuner  bypass  for  dummy  load. 

New  airwound  Inductor!  Larger  more  efficient 
12  position  airwound  inductor  gives  lower  losses  and 
more  watts  out.  Hun  up  to  300  watts  RF  power  output 

Matches  everything  from  i  8  to  30  MHz 
dipoles,  inverted  veeT  random  wires, 
verticals,  mobile  whips,  beams,  balanced 
and  coax  lines. 

Built-in  4:1  balun  for  balanced  lines. 
1000  V  capacitor  spacing.  Black. 
.11x3x7  inches.  Works  with  all 
solid  state  or  tube  rigs. 
Easy  to  use  anywhere. 


MFJ-949B 

300  WATT 

DELUXE  VERSA 
TUNER  II 

(loo'5     MFJibest 

*■*"•    aoowtft 

(+4)         vtna 
Tuner  II  Matches  every- 
thing from  1.8  ■  30  MH2, 
coax,  randoms,  balanced 
lines,  up  to  300W  out- 
put, solid  state  or  tubes 

Tunn  out  SWA  on  dl- 
poies,  vees.  long  wires, 
verticals,  whips,  beams, 
Quads. 

BuHHn  4:1  balun. 
300W,  50-ohm  dummy 
load.  SWR  meter  and  2 
range  wattmeter  (3O0W 
and30W). 

6  position  antenna 
iwltcfi  on  front  panel,  12 
position  air-wound  in- 
ductor; coax  connectors, 
binding  posts,  black  and 
beige  tase.  10x3x7  in. 


MFJ-940B,  $79.95, 300  watts,  SWR/Wattmeter,  antenna  switch  on  rear. 

No  balun.  8  x  2  x  6  In.  eggshell  white  with  walnut  grained  sides. 

MFJ445,  $79.95.  like  MFJ-940B  with  balun,  less  antenna  switch. 

MDJ-944,  $79.95.  like  MFJ-940B  with  balun.  antenna  switch  on 

front  panel ,  less  SWR/Wattmeter. 
Optional  mobile  bracket  for  9400 .  945. 944.  $5.00. 

MFJ-900  200  WATT  VERSA  TUNER 

Mitcheteoii,  random  wire*  1.8~3GMH2        CAQt? 

Handles  up  to  200  watts  output:  etiiciem      w^*  • 
airwound  l  f>ductor  gives  more  wans  out         (+$4) 

5x2x6  in .  U»  any  tnittetlw,  solid  state  or  tube. 

Operate  all  bands  with  one  antenna. 

OTHER  ZOO  WATT  MODELS: 

MFJ-9Q1,  $59.95,  like  900  but  includes 

4:1  balun  for  use  with  balanced  lines. 

MFJ-16010,  $39.95,  for 

random  wires  only.  Great  for 

apartment,  motel  camping 

operation  Tunes  1.8-30  MHz 


MFJ-9621.5KW 
VERSA  TUNER  III 

Runup    M4A95 

KWPEP  -$10 

and  match  any  feedline 
continuously  from  1,8  to 
30  MHz;  coax,  balanced 
Hoe  or  random  wire. 
Built-in  SWR  /Wattmeter 
has  2000  and  200  watt 
ranges,  forward  and  re- 
flected power.  2%  meter 
movement.  6  position  an- 
tenna switch  handles  2 
coax  lines  (direct  or 
through  turwr).  wire  and 
balanced  lines  41  balun 
250  pf  6  KV  variable 
capacitors.  12  position  In- 
ductors. Ceramic  rotary 
switch.  All  metal  black 
cabinet  and  panel  gives 
RFl  protection,  rigid  con- 
struction and  sleek  styl- 
ing. Flip  stand  tilts  tuner 
for  easy  viewing. 
5x14x14  inches. 


MFJ-989  3KW  ROLLER  INDUCTOR  VERSA  TUNER  V 


<^OQ95   Meot  "Verta  Tuner  v"-  u  hat  »"  the  textures  you  asked 
fJ*'  •    for,  including  the  new  smaller  size  to  match  new  smaller  rigs  - 

(+$10)        only  10  3/4"W  x  41/2"H  x  14  7/8" D. 
Mitchet  coax,  balanced  liner  random  wlrai  -  1.8  to  30  MHz.  3  KW  PEP- 
tne  power  rating  you  won't  outgrow  (250  pHKV  caps). 
Roller  Inductor  with  a  3-dlgJt  turns  counter  plus  a  spinner  knob  for  precise 
inductance  control  to  get  that  SWR  down  to  minimum  every  time. 
BuiIMn  DO  wttt,  SO  ohm  dummy  load,  built-in  4:1  ftrrlte  balun. 
BulIMn  2%  rotter  reaos  SWR  plus  torward  and  reflected  power  in  2  ranges 


(200  and  2000  watts),  Meter  light  requires  12  VOC.  Optional  AC  adapter 

MFJ-1312  Is  available  for  $9,95. 

6-poiltlon  antenna  switch  (2  coax  Itnes.  through  tuner  or  direct,  random/ 

balanced  line  or  dummy  load).  $0-239  connectors,  ceramic  feed-throughs, 

binding  post  grounds. 

Deluxe  aluminum  low-profile  cabinet  with  sub-chassis  for  RFl  protection, 

bfack  finish,  black  front  panel  with  raised  letters,  tilt  ball. 

^s       MFJ-901,  $239  95. 3  KW,  1B  posit™  switched  dual  inductor. 

SWR/Wattmeter.  4:1  balun. 


ORDER  ANY  PRODUCT  FROM  MFJ  AND  TRY  IT  NO 
OBLIGATION  IF  NOT  DELIGHTED  RETURN  WITH* 
IN  30  DAYS  FOR  PROMPT  REFUND  (LESS  SHIPPING) 

•  One  year  unconditional  guarantee  •  Made  in  USA, 

•  Add  shipping/handling  shown  In  parenthesis 

•  Call  or  write  for  tree  catalog,  over  100  products, 


MFJ  ENTERPRISES,  INC. 
Box  494,  Mississippi  State,  MS  39762 


TO  ORDER  OR  FOR  YOUR  NEAREST 
DEALER,  CALL  TOLL-FREE 

100-647-1800.  Call  601  323*5869 
in  Miss,  and  outside  continental  USA 
Teiex  53-4590  MFJ  STKV 
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MFJ  VERSA  TUNER  U 

COM  *       fc&*.  I 


ANTfNN* 
UATCXlfcQ 


300   WATT   ANTENNA    TUNER    HAS    SWR/WATTMETER,    ANTENNA    SWITCH,    BALUN. 
MATCHES  EVERYTHING  FROM  1.8  to  30  MHz. 

MFJ'i  fastest  selling  tuner  packs  in  plenty  of  new  features! 

•  New  Styling!  Brushed  aluminum  front.  All  metal  cabinet, 

•  New  SWR/Wattmeter!  More  accurate  Switch  selectable 
300/30  watt  ranges.  Read  forward/reflected  power. 

•  New  Antenna  Switch!  Front  panel  mounted.  Select  2  coax 
lines,  direct  or  through  tuner,  random  wire/balanced  line  or 
tuner  bypass  for  dummy  toad 

l  •  New  airwound  Inductor!  Larger  more  efficient  12  position  air- 

r  wound  inductor  gives  lower  losses  and  more  watts  out.  Run  up 

to  300  watts  RF  power  output.  Matches  everything  from  1.8  to 
30  MHz:  dipoles.  inverted  vee  random  wires,  verticals,  mobile 
whips,  beams,  balanced  and  coax  lines.  Built-in  4:1  balun  for 
balanced  lines.  1000V  capacitor  spacing.  BJack.  11x3x7  inches. 
Works  with  all  solid  state  or  tube  rigs  Easy  to  use,  anywhere. 


MODEL  MFj-ftjiO 


$99.95 


MFJ-941D 


NEW 
FEA TURES 


RTTY/ASCII/CW  COMPUTER 
INTERFACE     mfj.^24  $99.95 


*    • 


L  est        '  in   1 


Send  end  receive  computerized  RTTY/ASCll/ 
CW  with  nearly  any  personal  computer  (VI C-20. 
Apple.  TRS-B0C,  Atari,  TI-99,  Commodore  64, 
etc.).  Use  Kantronics  or  most  other  RTTY/CW 
software.  Copies  both  mark  and  space,  any  shift 
(including  170, 425.  850  Hz)  and  any  speed  (5-100 
WPM  RTTY/CW,  300  baud  ASCII).  Sharp  fl  pole 
active  filter  for  CW  and  170  Hz  shift.  Sends  170. 
850  Hz  shift.  Normal /Reverse  switch  eliminates 
retuning.  Automatic  noise  limiter.  Kantronics 
compatible  socket  plus  exclusive  general  purpose 
socket  8x1!4x6  in.  12-15  VDC  or  110  VAC  witf» 
adapter  MFJ-1 312,  $9,95. 

RX  NOISE 
BRIDGE 

Minimize 

your  antenna 

performenee!        $59.95  MFJ-202B 

Tells  whether  to  shorten  or  lengthen  antenna  for 
minimum  SWR.  Measure  resonant  frequency, 
radiation  resistance  and  reactance. 
New  Features:  individual  I  y  calibrated  resistance 
scale,  expanded  capacitance  range  (1150  pf). 
Built-in  range  extender  for  measurements  be- 
yond scale  readings,  1-100  MHz,  Comprehensive 
manual.  Use  9  V  battery.  2x4x4  In. 

INDOOR  TUNED  ACTIVE 

ANTENNA 

"World  Grabber"  rival!  or  exceed!  reception 
ef  outside  long  wires!  Unique  tuned  Active 
Antenna  minimizes  Inter  mod,  improves  select 
Ivlty,  reduces  noise  outside  tuned  band,  even 
functions  as  preselector  with  externa!  antennas. 
Covers  0.3-30  MHz  Telescoping  antenna 
Tune,  Band,  Gain, 
Gn*off  bypass  controls, 
6x2x6  in.  Uses  9V 
battery.  W8  VDC  or 
up  VAC  with  adapter. 
MFJ-1312.  $9.95.  5*  *•! 


POLICE/FIRE/WEATHER 
2M  HANDHELD  CONVERTER 

Turn  your  synthesized  scanning       $39.95 
2  meter  handheld  Into  a  hot  Police/      -  mf J 
Fire/Weather  band  scanner! 
144-148  MHz  handhelds 
receive  Police/Fire  on  154- 
15B  MHz  with  direct  fre- 
quency readout.  Hear 
NOAA  maritime  coastal 
plus  more  on  160-164  MHz 
Converter  mounts  between 
handheld  and  rubber  ducky. 
Feedthru  allows  simultaneous 
scanning  of  both  2  meters 
and  Police/Fire  bands.  No 
missed  calls.  Crystal  controlled   Bypass/Off 
switch  allows  transmitting  (up  to  5  watts).  Use 
AAA  battery.  2%x11/»x11/*  in,  BNC  connectors. 

MFJ/BENCHERKEYER 
COMBO 

MFJ-422 

$99.95 

The  beit  of 
all  CW  worlds- 

a  deluxe  MFJ  Keyer  in  a  compacfTbnfiguration 
that  fits  right  on  the  Bencher  iambic  paddle! 
MFJ  Keyer  -small  in  size,  big  in  features.  Curtis 
8044  IC.  adjustable  weight  and  tone,  front  panel 
volume  and  speed  controls  (8-50  WPM).  Built- 
in  dot-dash  memories  Speaker,  sidetone,  and 
push  button  selection  of  semi-automatic/tune 
or  automatic  modes  Solid  state  keying.  Bencher 
paddle  is  fully  adjustable;  heavy  steel  base  with 
non-skid  feet;  Uses  9  V  battery  or  110  VAC  with 
optional  adapter,  MFJ-1305.  $9,95. 

VHF  SWR/WATTMETER 
Low  cost  MFJ-ai2  $29.95 

VHFSWR/ 

Wattmeter! 

Read  SWR 

(14  to  170  MHz) 

and  forward/ 

reflected  power 

at  2  meters.  Has  30  and  300  watts  scales.  Also 

read  relative  field  strength.  4x2x3  in. 
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1  KW  DUMMY  LOAD    MJ  rtC 

MFJ-250  $34.95 

Tune  up  fait,  extend        ^^^J^^^^ 
life  of  final!,  reduce  ;^555!^5^ 

QRM!  Rated  1KW  CW    *  j  ff*r     ***»*»* 
or  2KW  PEP  for  10  min- 
utes. Half  rating  for  20      « 
minutes,  continuous  at 

200  W  CW,  400  W  PEP,     - 

VSWR  under  1.2  to  30 

MHz,  1.5  to  300  MHz. 

Oil  contains  no  PCB. 

50  ohm  non-inductive  resistor.  Safety  vent 

Carrying  handle.  7Vta6%  in, 

24/12  HOUR  CLOCK/  ID  TIMER 

MFJ- 103 

Switch  to  24 
hour  GMT  or 
12  hour  format' 
Battery  backup 

maintains  time  during  power  outage.  ID  timer 
alerts  every  9  minutes  after  reset.  Switchable 
seconds  readout.  Elapsed  timer,  Just  start  clock 
from  zero  and  note  time  of  event  up  to  24  hours. 
Bright  blue   .6"  digits    Alarm  with   snooze 
function.  Synchronizable  with  WVW.  Lock 
function  prevents  mis-setting,  Power  out.  alarm 
on  indicators  Black  5x2x3  in  110  VAC.  60  Hz. 

DUALTUNABLESSB/CW 
FILTER  MFJ-752B  $89.95 

|  ..-  m        ~  I 

<%<>•  •  o.o 

I ; I 

Dual  fltten  give  unmatched  performance! 
The  primary  filter  lets  you  peak,  notch,  low 
pass  or  high  pass  with  extra  steep  skirts. 
Auxiliary  filter  gives  70  db  notch,  40  Hz  peak, 
Both  filters  tune  from  300  to  3000  Hz  with 
variable  bandwidth  from  40  Hz  to  nearly  fiat, 
Constant  output  as  bandwidth  is  varied:  linear 
frequency  control,  Switchable  noise  limiter  for 
impulse  noise   Simulated  stereo  sound  for  CW 
lets  ears  and  mind  reject  QRM.  Inputs  for  2  rigs. 
Plugs  into  phone  jack.  Two  watts  for  speaker 
Off  bypasses  filter.  9-18  VDC  or  no  VAC  with 
optional  adapter.  MFJ- 131?,  M.95. 


ORDER  ANY  PRODUCT  FROM  MFJ  AND  TRY  IT-  NO 
OBLIGATION.  IF  NOT  DELIGHTED,  RETURN  WITH- 
IN 31 OAYS  FOR  PROMPT  REFUND  (LESS  SHIPPING) 

•  One  year  unconditional  guarantee  *  Made  in  USA 

*  Add  $4  00  each  shipping/handling  •  Cell  or  write 
for  free  eetilog,  over  100  products. 


^9 


MFJ  ENTERPRISES,  INC. 
Box  494,  Mississippi  Stole,  MS  3976? 


TO  ORDER  OR  FOR  YOUR  NEAREST 
DEALER.  CALL  TOLL-FREE 

800  647-1800.  Call  601  -323 -5869 
in  Miss,  and  outside  continental  USA 
Telex  53-4590  MFJ  STKV 


Se*  List  Of  Advertisers  on  page  J 30 


73  Magazine  •  December,  1983    9 


Homer  L  Davidson 
2821  5th  Avenue  South 
Ft.  Dodge  IA  50501 


Code  Practice: 
Have  You  Seen  the  Light? 

This  simple  solar  cpo  is  the  best  weekend  project 

under  the  sun —or  bulb. 


You  will  find  this  solar 
code  oscillator  handy  to 
use  whether  you  are  just 
beginning  to  practice  the 
Morse  code  or  just  keep- 
ing in  touch.  There  are  no 
batteries  to  wear  out  or  to 
corrode— never  fret  about 
shutting  the  oscillator  off 
Yes,    even  years    later  you 


can  pull  the  unit  off  the 
shelf  and  it  will  work  every 
time  (Photo  A). 

In  most  instances,  solar 
cells  are  rather  expensive  to 
use  in  small  electronic  de- 
vices. Here,  five  solar  cell 
pieces  are  taken  from  a 
10-piece  broken  energy 
pack.  You  can  usually  pur- 


chase this  pack  for  less  than 
$2.00  and  practically  any 
size  cells  can  be  used  for 
this  project  Just  connect 
the  five  pieces  in  series  and 
you  have  a  voltage  source 
of  over  2  volts 

The  unit  is  assembled  in  a 
Radio   Shack   experimenter 


Photo  A.  This  little  solar  code  oscillator  may  he  operated  in  the  sun  or  under  a  regular  reading 
tamp.  Sufficient  volume  is  obtained  from  a  small  &Ohm  PM  speaker. 
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box  measuring  approximate- 
ly 6  x  3  x  2  inches.  Practi- 
cally all  of  the  components 
for  the  solar  oscillator,  ex- 
cept the  solar  cells,  may  be 
picked  up  at  the  local  radio 
store.  The  LED  flasherosdl- 
lator  IC  can  be  obtained 
from  any  Radio  Shack  store 
(276-1705).  You  can  build 
this  solar  code  oscillator  for 
less  than  a  $10.00  bill,  with- 
out the  telegraph  key.  In 
fact,  you  can  assemble  it  for 
half  that  price  if  a  container 
box  and  speaker  are  found 
in  your  electronics  junk  box 

Since  the  IM3909  IC  os- 
i  illator  operates  on  very  low 
voltage {1.5  V)  and  pulls  less 
than  3  mA  of  current,  solar 
cell  pieces  provide  ade- 
quate power  (Fig.  1).  The 
practice  oscillator  may  be 
operated  in  the  sun  or  under 
a  reading  lamp  Any  size 
8-Ohm  speaker  may  be  used 
in  the  project.  Just  select  the 
correct  size  and  container  to 
house  the  small  PM  speaker. 

The  small  components 
are  mounted  upon  a2Vi"  x 
3"  perforated  board  Simply 
cut  the  small  piece  from  a 
larger  piece  of  stock.  If  a 
smaller  size  perforated 
board  is  handy,  use  it.  There 
are  only  five  small  compo- 
nents to  be  mounted  upon 


Photo  R  The  solar  cells  may  be  mounted  on  the  plastic  case 
or  on  a  piece  of  cardboard  For  added  protection,  cut  a  piece 

of  thin  plastic  to  cover  the  cells  and  cement  the  ends  with 
rubber  silicone  cement. 


Photo  C  The  wiring  of  the  small  components  is  mounted 
upon  a  smalt  perforated  board.  After  the  oscillator  is  tested, 
cement  the  board  to  the  inside  of  the  plastic  box. 


the  perforated  board.  After 
all  components  are  wired 
and  tested  the  board  is 
glued  to  the  inside  of  the 
plastic  box  with  rubber  sili- 
cone cement. 

Mount  the  speaker  on  the 
aluminum  cover.  Some 
plastic  boxes  may  have  a 
plastic  front  cover.  Lay  the 
speaker  on  the  cover  and 
mark  the  speaker  mounting 
holes  Drtll  several  small 
holes  or  two  large  ones  for 
the  speaker  opening.  A 
piece  of  metal  or  plastic 
screen  may  serve  as  grille 
cloth  behind  the  metal 
cover.  Drill  two  small  holes 
for  the  key  jacks.  Make  sure 
they  are  insulated  from  the 
metal  cover 

Connecting  the  Cells 

Select  five  large  pieces 
from  the  solar-cell  assort- 
ment. The  solar  cells  maybe 
mounted  directly  upon  the 
plastic  case  or  on  a  piece  of 
cardboard  (Fig  2).  Then  ce- 
ment the  cardboard  cell 
arrangement  to  the  plastic 
case.  For  added  protection, 
you  may  cover  the  cells  with 
a  thin  piece  of  plastic. 
Before  mounting  the  solar 
cells,  the\  should  be  con- 
nected in  series. 

Start  with  cell  number  1 
and  connect  a  six-inch  piece 
of  fine  wire  to  the  top  bar 
side  of  the  solar  cell.  Any 
type  of  fine  hookup  or  wrap- 


ping wire  will  do.  Tin  both 
ends  of  the  hookup  wire  Try 
to  solder  the  cell-connecting 
wires  to  the  center  of  each 
cell  Solder  a  one-inch  lead 
to  the  bottom  side  of  cell 
number  1  (silver).  Hold 
the  lead  in  place  with  the 
blade  of  a  pocket  knife, 
Make  clean,  flowing  solder 
connections. 

Now  solder  the  small 
pieces  of  wire  to  the  top  bar 
of  cell  number  2.  Flip  the 
cells  over  and  connect  an- 
other one-inch  piece  to  the 
bottom  side  of  cell  number 
2.  Connect  all  five  cells  in 
this  manner  until  all  cells 
are  wired  in  series.  Solder  a 
six-inch  connecting  wire  to 
the  bottom  side  of  the  last 
cell  (5).  Under  direct  sun- 
light, you  should  generate 
from  1+5  to  2.5  volts  from 
the  solar  cells. 

Place  a  dab  of  clear  rub- 
ber silicone  cement  on  the 
bottom  side  of  each  cell. 
Turn  the  cells  over  by  hold- 
ing on  to  the  wire  ends.  Press 
the  cells  in  place.  Be  careful 
not  to  press  too  hard  and 
break  a  cell  Line  the  cells 
up  in  a  row  The  cells  may 
be  placed  close  together  by 
curling  the  small  hookup 
wire.  Let  the  cement  set  for 
a  couple  of  hours  (Photo  B). 

Wiring  the  Circuits 

First,  mount  the  IC  socket 
in  the  middle  of  the  perfo- 


rated board.  Bend  over 
socket  terminals  1  and  5. 
Temporarily,  this  will  hold 
the  socket  to  the  mounting 
board  until  all  wiring  has 
been  completed.  The  small 
resistor  and  capacitor  are 
mounted  as  they  are  wired 
into  the  circuit.  Stick  the  ter- 
minal wires  through  the  per- 
forated holes  near  the  IC  ter- 
minals   Solder  the  speaker 


and  solar-cell  wires  after  in- 
serting through  the  small 
holes 

Start  wiring  up  the  oscilla- 
tor with  the  six-inch  speaker 
wires  connected  to  terminal 
5  of  the  IC  socket  and  R1. 
Solder  the  long  negative 
wire  from  the  solar  cells  to 
the  negative  terminal  of  C2. 
The  positive  wire  of  the  cells 
is   soldered   to  the   positive 
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Fig,  1  The  oscillator  circuit  is  built  around  an  8-pin  LM3909 
IC  chip.  This  small  IC  pulls  less  than  3  mA  at  2  volts,  making 
an  ideal  solar  project 


-C2 
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Fig.  2.  Select  five  large  solar-cell  pieces  from  the  70pt"ece 
assortment  Connect  all  cells  in  a  series  arrangement 
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Photo  D.  Close-up  view  of  the  small  oscillator.  In  this  model 
a  metal  front  panel  was  used  The  speaker  holes  may  be  drilled 
out  with  a  small  bit  or  with  a  circle  cutter. 


terminal  of  C2.  Connect  two 
four-inch  hookup  wire  leads 
to  the  key  jacks.  C round  the 
lead  from  the  black  female 
jack.  Solder  the  red  jack 
lead  to  the  negative  termi- 
nal of  C2.  Don't  forget  to 
ground  terminal  4  of  the  IC 
socket  [Photo  C). 


Double-check  all  wiring 
connections  with  the  circuit 
diagram.  If  a  VOM  is  handy, 
check  the  voltage  and  solar- 
cell  polarity  leads.  The  posi- 
tive terminal  of  the  solar 
cells  must  be  soldered  to  the 
positive  terminal  of  C2  and 
terminal  5  of  the  IC  socket. 


Parts  List 

J1,  J2— banana  jacks  (Radio  Shack  274-725  or  equivalent) 

C1— 1  uF,  16  V  electrolytic  capacitor 

C2— 50  uF,  16  V 

R1— 100-Ohm  resistor,  1/2  W 

R2— 220-Ohm  resistor,  1/2  W 

IC— LM3909  {Radio  Shack  276-1705  or  equivalent) 

S1—  8-pin  IC  socket  (Radio  Shack  276-1995  or  equivalent) 

Solar  celis— 10-piece  broken  energy  pack 

Crescent  solar-cell  chips,  #P423749— 25  for  $10,95  (Edmund 

Scientific  Co.,  101   East  Gioucester  Pile,  Banington  NJ 

08007) 

Solar  Cell  Experimenter's  Assortment,  S1 12— $7.95  (Solar 

Amp,  Inc.,  PO  Box  2768T,  Denver  CO  80227) 
Speaker— any  size  {2-  to  4-inch)  PM  speaker 
Miscellaneous— Cabinet,   telegraph    key,    hookup   wire,   and 

hardware 


Usually,  the  top  bar  termi- 
nal lead  of  cell  1  is  the  nega- 
tive terminal.  Of  course,  the 
code  oscillator  will  not  per- 
form with  the  solar-cell  po- 
larity reversed.  You  cannot 
ruin  the  IC  since  the  low 
voltage  and  current  is  devel- 
oped with  the  solar  cells;  the 
IC  is  not  damaged  with  the 
wrong  polarity 

Mark  the  terminals  of  the 


IC  socket  with  a  black  felt 
pen  or  grease  pencil,  Plug  in 
the  LM3909  IC  chip  with  the 
small  dot  at  terminal  1.  In- 
sert the  telegraph  key  and 
start  to  tap  away.  You  may 
find  the  tone  of  the  oscillat- 
or changing  somewhat  when 
placed  near  or  out  of  the 
light.  If  the  sunlight  is  too 
bright  just  cover  up  one  of 
the  cells. ■ 


• 
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The  State  of  the  Art  Simplex  Interconnect 

m  Communications  Electronics  Specialties  introduces  the  CES  510SA 

"Smart"  Simplex  Autopatch,  with  many  important  new  features  never 
available  before:   •  Three  digit  control  codes  with  user  programming. 
r  •  A  sophisticated  toll  restrict  provides  positive  long  distance  lock  out. 

Time-out  and  COR  activity  timers  with  warning  beeps  and  digital  pro- 
gramming. •  Rotary  or  DTMF  dialing.  •  Phone  line  in-use  detector  prevents 
interrupting  a  call  in  progress,  and  sends  unique  CW  sequence,   *  Phone  rinj 
detection  logic  enables  unique  CW  sequence.  *  Digital  programming  of  the  sample 
rate  and  width,  and  noise  gate  sensitivity  control,  for  easy  interfacing  with  most  radios. 
Simple  and  direct  connections  to  radio. 

Options  available:  *  Smart  CW  identifier  with  unique  CW  messages  for  each  patch  function. 
•  FCC  type  accepted  phone  line  coupler.   •  Special  tone  squelch  kit  to  operate  patch  through 
repeaters. 
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The  510SA— the  newest  advance  in  interconnect  technology,  from  the  innovators  at: 

Communications  Electronics  Specialties,  Inc. 

Post  Office  Box  507  •  Winter  Park,  Florida  32790 

(305)  645-0474  •  Toll-free  (for  orders  only):  (800)  327-9956 
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Pocket  Size  Radio,  Perfect  for  Christmas. 


TH720 


*  .  •  With  Guaranteed  Overnight  Delivery 


The  TR-720  contains  the  latest 
microprocessing  technology  which  is 
responsible  for  its  anting  size  (6.6" 
x  2.6"  x  L5")  and  weight  (L2  lb.).  Fea- 
tures include  3  memory  channels,  720 
COM  and  200  NAY  channel  operation, 
twist  -off  rechargeable  battery  pack,  and 
multi-function  LED  to  indicate  receive 
signal  or  low  battery  A  full  set  of  stand- 
aid  accessories  including  rechargeable 
batter>;  AC  and  DC  chajgers,  case,  flex 
antenna,  and  earphone  put  you  straight 
on  the  air.  Optional  accessories  are 
available. 

The  TR-720  increases  the  operating 
safety1  of  balloons,  sailplanes,  and  ul- 
tralights by  providing  communication 
with  ground  crews  or  ATC  It  allows 
receipt  of  IFR  clearances  prior  to 
engine  start  and  is  indispensible  for 
search  and  rescue,  forest  fire  fighting, 


or  law  enforcement  to  coordinate  air- 
craft operations.  Sport  aircraft,  home- 
builts,  or  experimental  planes  (even 
those  without  electrical  systems)  can 
now  have  reliable  720  channel  com- 
munication. But  perhaps  the  best 
advantage  is  the  peace  of  mind  that 
comes  from  having  an  emergency 
back-up  transceiver 

The  TR-720  comes  with  a  full  1  year 
warranty*  with  guaranteed  72  hour 
turnaround  and  is  available  for  im- 
mediate delivery  factory  direct  or  from 
your  local  Avionics  Dealer  or  FBO. 

The  TR-720,  rugged,  reliable  com- 
munications in  the  palm  of  your  hand. 


$795.00 


Gonufiunicfrticm*  TJ 


Aircraft  Owners  Net 

FCCarxl  DOC  Approved 


Communications  Specialists 

426  West  Taft  Avenue 
Orange,  CA  92665-4296 
(800)854-0547  {714)998-3021 
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"DX-traordinary" 
superior  dynamic  range, 
auto,  antenna  tuner, 
QSK,  dual  NB,  2  VFO's, 
general  coverage  receiver. 


"HPHK** 
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A  superlative,  high-performance, 
all  solid-state  HP  transceiver, 
that  covers  all  Amateur  HF 
hands,  and  Incorporates  a  150 
kHz  to  30  MHz  genera]  coverage 
receiver  having  an  excellent 
dynamic  range. 

TS-930S  FEATURES: 

■  n-i«i  10  Meti  rs  with  150  kHz  .in 
MH/  general 

Covers  all  Amalcui  Irequciu 
plus  WAR < 

and  AM.  UP  conversion  digital 
PLL  circuit 

*  Excellent  receiver  dynaml 
range.  Typical  two  tone  dyrtati 
range.  100  dU  12!)  meters.  50  kHz 

spacing,  5oo  ii/  t\\  bandwidth] 

•  All  solid-si. or-  28  voll  operated 
final  amplifier  Lowest  IM  dbtor- 
toll.  Power  in pul  250  W  on 


SSB  CW  FSK,  SO  W  on  AM. 
SWR  Power  meter. 

dlable  with  AT-930  automatic 
antenna  tuner  built-in.  or  as  an 

plfton.  Covers  80-10  meiei 
ku  lading  WARC  bands 

•  CW  full  break-in,  CMOS  logic  IC. 
plus  reed  re  lay .  Switehabte  to 
semi  break-in. 

•  Dual  digital  VFO's,  IO-Hz  steps 
includes  band  in  forma  Lion. 

•  Eight  memory  channels,  Slon 
frequency  and  band  data. 
Internal  battery  memory  back- 
up, est.  I  yr.  life.  [Battery  not 
Kenwood  supplied  J 

•  Dual  mode  noise  blanker  NB-1, 
with  threshold  control,  for 
'"pulse"  noise.  NB-2  for 
"woodpeckerr 


•  SSB  IF  slope  cuning,  allows 
Independent  ad       ment  of  the 
low  and/or  high  frequeo< 
slop  IF  p.         ind. 

•  W  VBT  and  pitch  control  VBT 
turn         n  inn  Jials.  CW 
pitch         rol  shifts  >  band 
and  l>eal  Erequen        Narrow* 

W  tiller  switch. 

•  Tuneable,  peak-type  audio 
filter  forCW, 

•  AC  pmi-rr  supply  built  in. 

■  Flu       icem  tube  digital  dispta 
flQO  11/  resolui        modifiable  to 
hi  lizl  with  d        llzed  sob  scale, 
in  20  kHz  sti 

•  MF  speech  pro         >r. 

•  t  \r  limited  warranty. 


•  SSB  monitor  circuit, 
Optional  Accessories: 

•  AT  930  Auto,  antenna  tuner. 

•  SP-930  External  speaker  with 
selectable  audio  fillers. 

•  YG -455C  1  1500  Hz)  or 
YG-455CN-I  1250  Hz)  plug- in 
CW  filters  for  455  kHz  Ii 

■  YK-B8C-I  1500  Hz)  CW  plug-in 
filter  for  8.83  MHz  11 

•  YK-88A-1  (6  kHz)  AM  plug-in 
filter  for  8.83  MHz  IF. 

•  SO  I  commercial  grade  TCXO. 

•  MC-42S  UP/DOWN  hand  mlc. 

•  MC-60A  deluxe  desk  inn 

•  MC-60  desk  lop  UP/DOWN  m: 

•  MC-85  multi-function  desk  rah 


TS-430S 

"Digital  DX-terity"... 
General  coverage, 
Superior  dynamic  range, 
2  VFO's,  8  memories, 
Scan,  Notch, COMPACT! 

Combines  compact  styling  with 
state-of-the-art  circuit  design 
and  performance. 

T5-430S  FEATURES: 

*  1(30-10  meters,  with  150  kHz-3Q 

MHz  general  receive 

(overs  all  Ai  equc 

plus  WAKC.  UP  i  onverslon 
cli^ilal  PLL  circuit. 

•  USB.  LSB  AM  and 

FM  (optional!  all  mod* 

*  ompaei  lightweight  design. 
Only  to  5  8  (270)  W  v  :i  it  \  \m) 
H  x  1275)  D.  incites  (mm): 
only  1  16,5  kg  J. 

•  Superior  receiver  dynamic  range 
with  Dyna  \ti\  hliih  sensitivity 
direct  mixing  svsiem, 


10-  Hz  step  dual  digital  VFOV 
Operate  independently,  Include 

rid  and  mode  information. 
Dial  torque  adjustable.  Step 
switch  for  10- Hz  or  100-11/  steps. 
A— B  switch  shifts  "JET  VFO  tt» 
•A"  VFO  frequency  and  mode,  or 

e  versa.  VFO  LOCK  switch. 
KIT  for  VFO  or  memory.  UP 
DOWN  manual  scan  with 
optional  UPTOWN  mierophoni 

Elgrit  men  lories  store  frequer 
mode,  and  band  data,  8th 
memory  stores  RX  IX  u 
quei tries  independently 

Lithium  battery  memorv  back-up. 
(Est.  5  yr  life.) 

Memory  Sean- 
Programmable  automatic  band 
m  width. 


•  IF  shift  circuit  fur  minimum  QKM. 

■  Tuneable  noteh  flli       iuJJt-m. 
»  Narrow  tvtdc  Biter  selection  on 

SSB  and  CW  (niter  optional!. 

•  Speech  pro*  built-in, 

Ik  solid  state-  Input  rated  250  W 
PEP  on  SSB,  200  W  DC  \        W. 
120  4  (opUona       OWon 

Derates  an  12  VI         r  on 
120  VAC  or  220/240  VAC  with 
tioual  PS  430  AC  pow- 
upplj 

■  Fluorescent  tube  digital  dispta 
indicates  |uen  i  100  Hz 
(10  11/  nuKim.ii 

•  All-mode  squelch  circuit,  buili-in. 

•  Built-in  noise  blanker. 

•  RF  attenuator  (20  dl3 

•  VOX  lit,  plus  semi  break-in 
with  side -tone 
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Optional  accessories: 

•  PS^*30,  PS-30  or  KPS-21 

AC  power  supplies, 

•  SP-430  external  speaker. 

•  MB -430  mobile  mounting 
bracket. 

•  AT-250  automatic  antenna 
tuner  160-10  m,  loci.  WARC 

•  AT-130  compact  antenna  tuner. 
80  10  m,  incl-  WARC 

■  FM-S30  FM  unll. 

•  Yfc>88C  1500  Hal  or  YK-88CN 
(270  HzJ  CW  filters. 

»  YK-885N  (1.8  kllzj  SSB  filter. 

•  YK-88A  16  kliz)  AM  (ilter. 

•  MC-42S  UP/DOWN  hand  mlc 

•  MC-55  18PJ  mobile  mlc. 

■  MC-GOA  deluxe  desk  m: 

•  MC-SO  desk  top  UP 'DOWN  mlc. 
»  MC-S5  multi-function  desk  mn 


TM-201A/TM-401A 


Ultra-compact  and 
lightweight;  priority, 
memory  and  band  scan, 
25  watts/TNI -201 A  & 
12  watts/TN1-401A. 

The  KENWOOD  TM-201A 

2-  meter  and  TM-401A  70-cm 

FM  mobile  transceivers  are  the 

smallest  and  lightest  units 

available,  allowing  maximum 

flexibility  in  automotive 

installation. 


201/  -401A  FEAT UI 

•  Ultra  compact  and  lightweight 
Measures  5,6  (U1)W  x  J. 6 
I39.5IH  x  7+2  (183JD.  inchlmmh 
weighs  2.8  lbs.,  [1.25  k$X 

•  25  -watt  output, 

with  HI/LO  power  switch 
Prod  ue es  a  powerful  25  walls  RF 
output  from  a  surprisingly 
compact  design  (TM-201A). 

•Dual  digital  VFOs  built-in 

•  5  memories  plus  "COM" 
channel,  with  lithium  battery 
back  up  (est.  5  yr.  life) 


•  Memory  scan/ programmable 
band  scan 

•  Priority  alert  scan 

•  Highly  visible  yellow 
LED  frequency  display 

•  High  performance 
receive/ transmit 

GaAsFET  l  i    amplifier  tor  high 
sensitivity  With  wide  dynamic 
range.  Transmit  modulation 
characteristics  selected  for  best 
sound  and  minimum  distortion. 

•  External  high  quality  speaker 
supplied  ENo  internal  speaker! 

•  16-key  autopatch  UP,  DOWN 
microphone 


Optional  FC-10  frequency 

controller 

May  be  easElv  connected  to  the 

:01AorTM -401A.  i  unvr 
nicnl  control  kevs  for  frequency 
UP/DOWN,  MHz  shift,  VFO  A  B\ 
and  MR  {memory  recall  oi 
change  memory  channel).  A 
greetl.  easy-tp-read,  back-lighted 
LCI)  display  Indicates  transmit/ 
receive  frequencies,  memoir 
channel  number,  ALERT,  and 
SCAN  (with  blinking  MIL:  deci- 
mal}. Size:  4  4  UJ2)W  x  1.4  (35)H 
x  0.9  [221D.  inchtmml.  Weight: 
3.5  oz.  (100  gj. 


*  Repeater  offset  switch  (  -6G0- 
kHz/TM-201A;  ±5  MHz/TM- 

40  LA;  and  simplex)  and  reverse 
switch 

■  Audible  "BEEPER"  confirms 
operation 

*  Easy -to -install  mobile  mount 

TM-201A  TM-4QLA  accessories: 

■  TU-3  programmable  tu 
I  re  q  1 ie  ncy  CTCS5  e  nco  d  e  r 

*  KPS-7A  Ftxed  station  power 
supply 


_ 


TW-4000A 


FM  "Dual-Bander"... 
2-m  &  70-cm  in  single 
compact  package, 
LCD,  25  W,  optional 
voice  synthesizer. 

KENWOOD'S  TW  4000A  FM 
"Dual -Bander"  provides  new 
versatility  in  VHF  and  UHF  oper- 
at  ions,  uniquely  combining  2-m 
and  70-cm  FM  functions  In  a 
single  compact  package. 

4OO0A  FEATURES: 

•  2-m  and  70-cm  FM  in  a 
Compact  Package 

Covers  the  2-m  band  (142*000- 


I  18,995  VII  l/|,  including  certain 
MARS  and  CAP  frequencies, 
pins  the  70-cm  FM  band 
1440,000  449,995  MHzh  all  in 
a  single  compact  package.  Onlv 
6-3/8  11 611 W  x  2-3  8  {601 H  X 
8-9  16  (217JD  inches  (mm),  and 
4.4  lbs.  12.0  kg  I 

Large,  Easy -to -Read 
LCD  Display 

25  Watts  RF  Power  on 
2-m/  70-cm. 

Opt.  "Voice  Synthesizer  Unit11 

Installs  inside  Ihe  TW-4000A. 

Voice  announces  frequency. 

band.  VFO  A  or  B>  repealer  off- 

set,  and  memory  channel 

number. 

Front  Panel  Illumination 

10  Memories  with  Offset  Recall 
and  Lithium  Battery  Backup 


■  Programmable  Memory  Scan 

•  Band  Scan  In  Selected  1-MHz 
Segments 

•  Priority  Watch  Function 

•  Common  Channel  Scan 

•  Dual  Digital  VFO  s 

•  16-Key  Autopatch  UP/DOWN 
Microphone 

•  Repeater  Reverse  Switch 

■  High  Performance 

R  e  c  e  i  v  e  r/  Tra  ns  mi  tt  e  r 
GaAs  FET  RF  amplifiers  on  both 
2-ro  arid  7 Omul  high  perform- 
ance MCF*s  In  the  1st  IF  seeUon, 
provide  high  receive  sensitivity 
Hind  excellent  dynamic  range. 
The  high  reliability  RF  power 
modules  assure  clean  and 
dependable  iransmissions  oil 
either  band, 


■  Rugged  Die-cast  Chassis 

•  "BEEPER"  sounds  through 
speaker* 

•  Easy-to-Install  mobile  mount 

TW-4OO0A  ace         >rics: 

•  VS-1  voice  synthesizer 

•  TU-4C  programmable  two- 
frequency  CTCSS  encoder 

•  KFS-7A  fixed  station 
power  supply 

•  SP-40  compact  mobile  speaker 

•  SP-SO  high  quality  mobile 
speaker 

•  MA -4000  dual-band  mobile 
antenna  with  duplexor 
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"Top-notchn,,.VBTt  notch.  IF  shift,  wide  dynamic  range 


The  TS-830S  has  every 
conceivable  operating  feature 
built-in  for  160-10  meters 
(including  the  three  new  bands]. 
It  combines  a  high  dynamic 
range  with  variable  bandwidth 
tuning  (VBTh  IF  shift*  and  an 
IF  notch  filter,  as  well  as  very 
sharp  filters  in  the  4 55 -kHz 
second  IF. 

TS-830S  FEATURES; 

»  LSB.  USB,  and  CW  on  UHMO 
meters,  Including  the  new  10. 18. 
-ii it!  24-MHz  bands 
Receives  WWV  on  10  MH/. 


Wide  receiver  dynamic  range. 
Junction  FETs  in  the  balanced 
mixer.  MOSFET  RF  amplifier  at 
low  level,  and  dual  resonator  for 
each  band 


Variable  bandwidth  tunil 
[VHTI.  Varies  IF  filler  p 
width. 


njrtg 


•  Notch  niter  high-Q  active  circuit 
in  455-kHz  second  IF. 

■  IF  shift  [passband  luning), 

•  Noise- blanker  threshold 
level  control. 


*  Built-in  distal  displa 
ifluor*  1 1  tube],  with 
analog  dial 

*  6146B  final  with  RF  negative 
feedback.  Runs  220  W  PEP 
(SSB1/180  W  DC  (CW)  input  on 
all  bands 

*  Built-in  RF  speech  processor. 

*  Narrow/wide  (liter selection 
on  CW. 

*  SSB  monitor  ■ ireuit. 

*  RITand  XIT  (transmitter 
ineremenUil  tunings 


Optional  accessories: 
*  SP-230  cxiernal  speaker. 

•  VFO230  external  digjud  vfo 

ith  five  memories,  digital 
display, 

•  VFO-240  external  analog  VFO 

•  AT-230  antenna  tuner. 

•  YG-455C  1500  rfe)  or  YG-455CN 
(250  Hz]  CW  filler  for 
455  kHz  IF. 

•  VK  HHC  (500  Hz)  or  YKV88CN 
(270  Hz)  CW  (Hter  for 
8.83  MH/  IF. 

•  KB-1  deluxe  heavy  weight  knob 


TS-530SP 


Cents-ationaP\  • .  notch, 
IF  shift,  digital  display, 
narrow-wide  filter  switch 


The  TS-530SP  SSB/CW 
transceiver  covers  160-10  meters 
using  the  latest,  most  advanced 
circuit  technology,  yet  at  an 
affordable  price 

TS-530SP  FEATURES: 

•  160*10  meters,  LSB,  USB.  CW.  all 

amateur  frequencies.  Including 
new  10. 18,  and  24  MM/,  bands. 
Receives  WWV  on  10  MHz. 

•  IF  shift  tunes  out  interfering 
signals. 


Audio  notch  filter,  tunable,  for 
minimum  QRM. 

Built-in  digital  display  (six  digits, 
fluorescent  tubes),  with 
analog  dial. 

Marrow/wide  filter  selector 
switch  for  CW  and'ar  SSB. 
Built-in  speech  processor,  for 
increased  talk  power. 
Wide  receiver  dynamic  range. 
Two  6146B's  in  final,  allows 
220W  PEP  180  W  UC  Input 
on  all  bands. 

Advanced  single-conversion 
PLL.  for  better  stability,  improved 
spurious  characteristics. 
Adjustable  noise-blanker,  with 
front  panel  threshold  control. 


•  RIT  XIT  front  panel  control 
allows  Independent  fine-tuning 
of  receive  nr  iransmfi 
frequencies. 

Optional  accessories: 

•  SF-230  external  speaker  with 
selectable  audio  filters, 

•  VFO-240  remote  analog  VFO, 

•  VFQ-230  remote  digital  VFO. 

•  AT  230  antenna  tuner  SWR 
power  meter. 

■  MC-50  desk  microphone 

•  KB-1  deluxe  VFO  knob. 

•  YK-88C  (500  Hz)  or  YK-S8C 
(270  Hzj  CW  filter. 

•  YK*88SN  0.8  kHz)  narrow 
SSB  filter. 
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TS-1 30SE 

Compact,  solid-state  HF.  80- 
10  mf  incl.  WARC. 

•  200  W  PER  160  W  DC. 

•  Digital  display 

•  IF  shift,  narrow/ wide  filter, 
switch.  (Filters  opt] 

•  Speech  processor  VOX. 

•  RF  attenuator,  noise  blanker. 

•  CW  semi  break-in  w/sidetone. 

•  Final  amp.  protection  circuit. 

•  Size.-  3-3/4  H  x  9-1/2  W  x 
1 1-9/16  D. 

Optional  accessories: 

•  PS-30,  KPS-21  Power  supplies. 

•  SP-120  External  speaker 

•  VFG-120  remote  VFO, 

•  AT-130  antenna  tuner 

•  VK-88C  (500Hz).  VK-88CN 
(270Hzl  CW  niters. 

•  YK-88SN  (1.8  kHz!  SSB  Alter. 

•  MB-100  mobile  mtg.  bracket. 
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TR-SI30 


R-9130 


All  mode  (FM/SSB/CW)  25  watts,  plus...!!! 


TheTR-9130  is  a  powerful,  yet 
compact,  25  watt  FM/USB  LSB/ 
CW  transceiver.  Available  with 
a  16  key  autopatch  UP/DOWN 
microphone  {MO 46),  or  a  basic 
UP/ DOWN  microphone. 

TR-9130  FEATURES: 

*  25  Watts  RF  output  on  all 

modes,  (FM/SSB/CW), 
■  FM/USB/LSB/CW  aH  mode. 
Selectable  tuning  steps  of 
100-Hz.  I -kHz.  5  kHz.  10  kHz. 


Six  memories.  On  FM,  memories 
1-5  for  simplex  or  ±600  kHz 
offset,  using  OFFSET  switch, 
Memory  6  for  non-standard 
offset.  All  six  memories  may  be 
simplex,  any  mode- 

Memory  scan. 

Internal  battery  memory  bark 
up.  using  9  V  Nl-Cd  battery,  (not 
KENWOOD  supplied!,  Memories 
are  retained  approx,  24  hours, 
adequate  for  the  typical  move 


TONE 


-  0  + 


from  base  to  mobile.  External 
back-up  terminal  on  the  rear. 

•  Automatic  band  scan. 

•  Dual  digital  VFOs, 

•  Transmit  frequency  tuning 
for  OSCAR  operations. 

•  Squelch  circuit  lor  FM/SSB/CW. 

•  Repeater  reverse  switch. 

•  Tone  switch. 

•  CW  semi  break- in:  sfdetone. 

•  Compact  size  and  lightweight, 

•  Covers  143.9  to  148.9999  MHz. 

•  High  performance  noise  blanker 


70  CM  SSB/CW/FM 
transceiver 

•  Covers  430-440  MHz,  in  steps 
of  100  Hz.  1-kHz,  5-kHz,  25  kHz 
or  1-MHz, 

*  CW  FM  Hi- 10  W,  Low- 1  YV 
SSB  10  W. 

•  Automatic  ban d/ memory  scan. 
Search  of  selected  10  kHz  seg- 
ments on  SSB/CW, 

*  6  memory  channels. 


•  HI/LOW  power  switch.  25  or  5 
watts  on  FM  or  CW. 

•  RF  gain  control.  •  RIT  circuit 
Optional  accessorir 

•  KPS-7A  AC  power  supply. 

•  PS-20  AC  power  supply 
(TR-9500  only). 

•  BO-9A  system  base  with 
memory  back-up  supply, 

•  SP-320  external  speaker. 

•  TK-1  AC  adapter  for  memory 
back-up. 


TS-780 

All  mode  "Dual- 
Bander"  ...2-m  &  70-cm 
all  mode,  dual  digital 
VFO's,  10  memories, 
scan,  IF  shift... 

TS-7S0  FEATURES: 

•  USB.  LSB.  CW,  FM  all  mode, 
covering  the  2-m  band  1144.000- 
148.000  MHz*  and  the  middle 
70-cm  band  (430.00O  440,000 
MHzK  UP/DOWN  band  switch. 


•  Dual  digital  VFO's  with  normal/ 
tight  drag  switch.  VFO  steps  in 
204-lz,  200  Hz,  5  kHz.  or 
12,5-kHzt  plus  TM  CH"  channel 
ized  tuning,  Spilt  {cross)  fre- 
quency operation  possible.  F. 
LOCK  switch  provided. 

•  10  memories  include  band  and 
frequency  data,  backed  up  by 
internal  batteries  (not  supplied]. 
Battery  life  exceeds  one  year 
Memories  9  and  10  for  priority 
instant  recall. 

•Band  scan*  with  selectable  0.5, 
I*  3*  5*  and  10-MHz  scan 
bandwidth. 


•  Memory  scan  selectable  for  all 
memories,  or  2-m  or  70-cm  only. 

•  IF  shift  circuit  rejects  adjacent 
interference, 

•  High  sensitivity  and  wide 
dynamic  range. 

•  7-dlgit  fluorescent  tube  digital 
display. 

•  10  watt  RF  output 

•  2-m  ±600- kHz  TX  offset  switch 
with  reverse  switch. 

•  Tone  switch  for  optional  TU-4C 
programmable  two-frequency 
CTCSS  encoder  unit 

•  VOX  and  semi  break-in  CW 
built-in. 
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•  FM  center- tune  meter. 

•  Noise  blanker  for  SSB,  CW, 

TS-780  accessories: 

•  TU-4C  programmable  two- 
frequency  CTCSS  encoder. 

•  MC  42S  500  ii  UP/DOWN  hand 
microphone. 

•  MC-48  16-bullon  Autopatch  UP/ 
DOWN  microphone, 

•  MC-60A  deluxe  desk  top 
microphone. 

•  MC-SO  desk  top  UP/DOWN 
microphone. 

•  TK-1  AC  adaptor  for  memory 
back-up. 
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HAM 


IS  GOING  OUT 
FOR  BUSINESS 

WITH 


AND 


CALL  TOLL-FREE 

800 

•  FOR  CASH  PRICES 

•  FOR  TRADE-IN  QUOTE 

•  FOR  USED  EQUIPMENT 

PRICES 


WE  FEATURE-DRAKE-ICOM- 
KENWOOD-TEN-TEC-YAESU 

WE  TRADE  ON  NEW  OR  USED 

EQUIPMENT 
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8340  42  Olive  Blvd.*   P.O.  Box  28271  •  St.  Louis,  MO  63132 


IN  MISSOURI  CALL  1  -31 4-993-6060 


TU-470    WIRED 
HOLIDAY  SPECIAL     $429.95 


TU-JOO 
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TU-300 

WIRED  $349.95 


•  a 


r-- 


< 

Oi 


i- 


ROM-U6   ■  TRS  SO  RTTY/CW 

•  Split  Screen  Video 

•  Real  Time 

•  Fourteen  Buffers 

•  Text  Ed  iter 

•  Auto  CW/10 

•  Selcal,  WRU 

•  Word  Wrapping 

•  For  Model  I,  III.  IV 

•  Many  More  Features 

•  Mail  Box  software  available  too 
Call  for  Prices 

•TRS-80  Trademark  of  TANDY  CORP. 
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TERMINAL  UNIT  FEATURES 


TU-170A 

WIRED  $289.95 
KIT         S  189.95 


3  Shifts  (Hi-Tones  Standard) 


Single  Shift  (Hi  Tones) 

1 3  Stage  Active  Filters 

AFSK  Crystal  Controll 


led 


RS-232C  Compolible 

TL  Compatible 


FSK  Output 


Pernod  Loop  Transistor  Keying  Output 
Remote  Send  RS-232C  Compatible 


TU-170 

KIT         $149.95 


Remote  Send    TL  Compatible 


Remote  Controlled  Bi  Polar  PTT  output 


fc 


Autostart  AC  Output 


Scope  Outputs 


Meter  Tuning 

Bar  Graph  Tuning" 


Status  Indicators 


Receive  &  Send  Up  To  300  Baud 


Receive  &  Send  Up  To  110  Baud 


Loop  Supply  Interna! 


Loop  Supply  ExternaTS  Optional 


170  HZ  Preselector  Filter 


CW  Demodulator  Standard 


CW  Demodulator  Optional 
Complete  Assembly  In  Case 


f*i* 


*?'  .5 
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Board  &  ftarts  Only" 


Complete  WithConnectors 

■  i 


DM-170 

KIT  $47.95 

For  more  information  8t  sales 
1-800-HAM-RTTY 

SERVICE  1-913-234-0198 

Q5  Flesher  Corporation 

P.O.  Box  976 
^23  TOPEKA.  KS  66601 


DCMIelectrohics,  inc.  CHRISTMAS  SPECIALS! 


SRT-3000  £ertd*Receive 
Communications  Terminal 

SPECIAL  s79500 


Baudot,  ASCII  &  Morse  Operation 

Builtln  Demodulator.  r/0f425fB50  Hz  Shifts 

1 D00  Character  Text  Butler 

Ten  SO  Character  Memories  with  Battery 

Backup 

SpM  Screen  Operation 

WRU.  SCLCAL,  AUTOSTART 

Built  m  1 1 0  VAC  Powef  Suppry 

Made  in  USA 

LIST  "995" 


RT-1100  Receive  Terminal 


SPECIAL  *36900 


60.66  J5, 100  WPM  Baudot  110  baud 
ASCII  and  6  60  WPM  Morse 
Active  filter  demodulator  with  scope 
luring  outputs  170,425,650  Hz  shifts 
Two  page  video  display  with  1 6  lines  ot 
3?  characters  per  page 
Parallel  ASCII  printer  output 


LIST  '499" 


Pi  2  Video  Monitor 

SPECIALS  49™ 

Special  prices  effective  thru  December  3t  1983 


•  1 2  inch  Green  Phosphor  Screen 

•  Metal  Cabinet 

•  Composite  Video  Input 

•  1 000  line  Resolution 

•  20  Mft2  Bandwidth 

•  Size  -  12  x  11,9  x  12  inches 

•  Weight  -  23  pounds 

LIST  *21Cr 


RT-120Q  Receive  Terminal 

SPECIAL  s399" 


Baudot,  ASCII  &  Morse  Operation 

Active  fitter  Demodulator  lor  1 70.425.650 

Hz  Shifts,  High  &  Low  Tone  Pairs 

Printer  Output,  ASCII  or  Baudot 

On  Screen  Tuning  Indicator 

Selectable  Display  Formats 

Built  in  110  VAC  Power  Supply 

Made  in  USA 


LIST  '499 


OB 


MKB-2000  (Morse  Only) 

SPECIAL  *25900 


Complete  set  of  alphanumeric,  punctuation, 

and  special  function  keys 

500  character  text  buffer  with  BREAK  feature 

10  reprogrammable  40  character  message 

memories 

1  199  WPM,  keyboard  selectable 

Random  code.  Intercharacter  spacing,  Weight 

control.  Cassette  interface 

LIST  '319" 


120  CPS  Stfirecuonal  Printing 
Serial  &  Parallel  Interfaces 
Fnctoon  &  Pin  Feed 
Full  96  Character  ASCM  Set 
Lower  Case  Descenders 
80  &  1 32  Character  Lines 


LIST  *649*» 


Okidata  82A  printer 

SPECIAL  •449" 

Add  $5.00  per  unit  for  shipping  U.S.A. 


787  BRIAR  LANE,  BELOIT,  WISCONSIN  53511     (608)  362-0410 


^See  Lstot  Atfv&riisers  on  page  130 
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Unlimited  Guarantee 
for  Power  Supplies 

Plan  for  the  worst  and  you'll  get  the  best,  says  KC0EW. 

He  may  be  right 


Bob  Myers  KCQEW 
729  Dawn  Avenue 
1 I  Collins  CO  80524 


Sometime  between  open- 
ing that  first  "guaran- 
teed-easy-to-assemble-in- 
one-hour"  kit  and  building 
your  own  home  radar  de- 
fense system,  you're  going 
to  have  to  build  a  power 
supply  There's  no  getting 
around  it  —  most  transistors 
hate  house  current,  and  800 
volts  from  D-cells  is  a  little 
impractical  Fortunately, 
power-supply  design  doesn't 
have  to  be  complicated 
Granted,  there  are  many, 
many  ways  of  getting  from 
117  V  ac  to  something  us- 
able, and  some  of  em  take  a 
Nobel  nominee  to  under 
stand.  But  if  you're  not  look- 
ing for  the  most  efficient, 
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1CW/Watt,  stateof-the-art,  10- 
kW  supply  in  a  shoebox,  pow- 
er-supply design  can  be  fairly 
simple  It  won't  be  elegant 
hut  it'll  work.  And  work  pretty 
well,  too. 

Any  ac-to-dc  supply  per- 
forms two  basic  functions 
rectification  and  regulation. 
Simply  put,  this  means 
changing  the  ac  supplied  by 
the  line  to  dc  and  main- 
taining the  output  voltage 
(or  current)  at  the  desired 
leve!  Some  designs,  of 
course,  are  going  to  do  these 
jobs  better  than  others;  they 
may  add  other  features, 
such  as  multiple  outputs, 
current  limiting,  etc,  We'll 
cover  some  of  these  in  this 
article,  but  what  I  really 
want  to  cover  are  some 
basic  ideas  and  rules  for  a 
simple  power-supply  design. 
By  the  time  you've  finished 
reading,  you'll  have  designed 
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Fig,  I  Half-wave  rectifier  circuit 
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Fig.  2.  Full-wave  rectifier  circuit 
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a  usable  supply  for  your 
bench.  Well,  OK  you  can 
finish  the  rest  of  the  maga- 
zine first 

First  a  few  generic  rules 
for  successful  designs. 
Machinists  have  an  old  es- 
tablished rule  Spend  five 
hours  measuring  and  five 
minutes  cutting.  The  same 
applies  to  any  design. 
Mistakes  on  the  drawing  are 
easily  corrected  with  an 
eraser.  Mistakes  found  dur- 
ing construction  are  often 
corrected  by  pitching  the 
whole  thing  and  starting 
over,  Myers's  First  Rule  for 
Successful  Projects;  Get  it 
right  on  paper  first  Also, 
let's  not  forget  that  we  really 
want  to  design  for  the  worst 
case  always.  For  example, 
what  is  the  most  current 
we'll  ever  need  from  our 
supply  at  a  given  voltage? 
How  many  outputs  are  we 
going  to  need  now  and  in 
the  future?  Once  you've  de- 
termined your  worst-case 
numbers,  throw  in  a  little 
belief  in  Murphy  by  making 
them  worse.  If  I'm  going  to 
be  powering  some  TTL,  say  5 
V  at  1  A  maximum,  I  might 
design  for,  say,  5  volts  at  1 ,5 
A.  The  extra  half  Amp  might 
cost  me  a  little  bit  extra,  but 
I'll  never  regret  putting  it  in. 
With  that  out  of  the  way, 
let's  get  on  with  the  design, 
for  the  sake  of  discussion, 
let's  go  ahead  and  build  the 
5-V,  1.5-A  supply  I  just  men- 
tioned. 


We  know  we  want  a  solid 
five  volts  at  half  an  Amp, 
and  all  we've  got  to  work 
with  is  the  117  volts  ac  com- 
ing out  of  that  hole  in  the 
wall.  First,  we'll  have  to  get 
the  voltage  down  to  some- 
thing reasonable  and  some- 
how get  it  into  dc.  Fortu- 
nately, there's  a  simple  way 
to  change  ac  voltages 
around  at  will  — the  trans- 
former Following  a  step- 
down  transformer  ("step- 
down"  because  we're  going 
from  a  high  voltage  to  a 
lower  one},  we'll  need  a  rec- 
tiruT  to  i  lunge  th<j  ac  to  dc 
and  filtering  and  regulation 
stages  to  smooth  out  the  dc 
output  and  hold  it  at  a  con- 
stant  level 

We'll  begin  with  a  look  at 
rectifiers.  A  rectifier  is 
anything  that  changes  the 
back-and-forthr  both-direc- 
tions-at-once  alternating 
current  coming  out  of  the 
transformer  to  a  flow  in  one 
direction  only.  Of  course, 
the  lowly  diode  is  ideal  for 
this  — all  it  ever  does  is  con- 
duct in  one  direction  only 
(well,  maybe  it  does  a  little 
more  than  that,  but  well 
look  into  diodes  in  more  de- 
tail later)  Putting  a  diode  in 
series  with  an  ac  source  (in 
this  case,  the  secondary  of 
the  transformer)  will  give  us 
a  sort  of  dc.  During  halt  the 
ac  cycle,  the  diode  blocks 
the  current  and  no  power 
flows  This  scheme  is  shown 
in  Fig,  1   and  is  called  the 


half-wave  rectifier  circuit, 
since  only  half  the  wave  is 
used,  It's  cheap  and  simple, 
but  the  half  wave  not  passed 
by  the  diode  is  lost  — we  can 
get  no  power  from  it  If  we 
were  to  smooth  out  the  half 
waves  coming  out  of  this  cir- 
cuit, the  dc  voltage  [the  av- 
erage of  the  half  waves) 
would  only  be  about  0.45 
times  the  rms  output  volt- 
age of  the  transformer  This 
is  due  to  the  fact  that  the 
output  of  the  half-wave  cir- 
cuit is  zero  half  the  time. 
What  we  need,  it  seems,  is  a 
rectifier  that  will  let  us  use 
the  other  half  of  the  ac  cy- 
cle, too. 

Fig,  2  shows  a  full-wave 
rectifier.  The  two  diodes 
allow  current  to  flow  during 
the  full  cycle,  with  each 
diode  conducting  half  the 
time,  Now  that  we're  using 
the  full  cycle,  the  average 
voltage  out  is  0  9  times  the 
transformer  secondary's  rms 
output.  (You  may  have  heard 
rms,  or  "root-mean-square," 
voltage  described  as  the 
"equivalent  dc  voltage"  or, 
in  other  words,  the  dc  volt- 
age required  to  equal  the  ac 
in  power.  So,  we're  using 
about  everything  the  trans- 
former could  give  usj  But 
notice  that  the  full-wave  cir- 
cuit as  shown  requires  a 
transformer  with  a  center- 
tapped  secondary.  This  cuts 
the  ac  voltage  available  in 
half,  since  we're  only  using 
half  the  secondary  at  any  in* 
stant.  This,  of  course,  is  go- 
ing to  limit  the  dc  output  we 
can  get,  and  we've  got  the 
extra  bother  of  having  to 
find  a  center-tapped  trans- 
former. Hmmmm,  What  we 
really  need,  it  seems,  is 
some  way  to  get  at  that 
other  half  of  the  ac  while 
not  needing  that  third  wire 
Enter  the  bridge,  shown  in 
all  its  glory  in  Fig  3. 

A  little  thought  while 
looking  at  this  circuit,  keep- 
ing in  mind  the  fact  that 
diodes  conduct  in  one  direc- 
tion only,  will  convince  you 
that  it  works.  What  we  have 
now  are  two  diodes  con* 
ducting  during  each  half  of 
the  wave,  one  pushing  and 


the  other  pulling.  And  we'll 
get  all  the  power  we  can 
ever  hope  for. 

Diodes  being  fairly 
cheap,  weMI  usually  opt  for 
the  full-wave  bridge  as  the 
rectifier  of  choice.  The  only 
time  you  might  want  to  con- 
sider the  two-diode  full- 
wave  circuit  would  be  for 
certain  high-voltage  trans- 
formers which  simply  aren't 
made  for  use  with  any  other 
circuit  These  usually  have 
fairly  light  insulation  around 
the  center-tap,  which  might 
break  down  when  used  with 
the  bridge.  Note  that  this  ap- 
plies only  for  higfwoltage 
work —  for  the  voltages 
we've  been  talking  about, 
it's  a  pretty  safe  bet  that 
any  transformer  will  work 
if  it  meets  our  other  re- 
quirements. 

Remember,  the  average 
dc  output  from  either  full- 
wave  circuit  is  0.9  times  the 
rms  voltage  from  the  trans- 
former secondary.  The  maxi- 
mum dc  voltage  available 
would  be  obtained  by  put- 
ting a  capacitor  across  the 
output,  which  would  then 
charge  to  the  peak  voltage 
of  the  ac,  or  1,4  times  the 
rms  voltage.  This  represents 
the  highest  voltage  that  can 
be  obtained  from  any  sim- 
ple transformer/rectifier  cir- 
cuit. What  we  can  reason- 
ably expect  out,  then,  will 
fall  somewhere  between 
these  two  values.  The  next 
two  stages  in  the  power  sup- 
ply will  tell  us  what  the  out- 
put will  be  and  what  the 
transformer  output  has  to 
be  to  get  there.  But  first,  a 
bit  more  on  the  diodes  in  the 
rectifier  stage. 

Most  of  the  time  well  be 
using  silicon  diodes  for  our 
rectifiers,  and  while  these 
are  pretty  simple  parts, 
there  are  a  couple  of  things 
to  watch.  The  first,  the 
diode's  current  rating,  is 
pretty  straightforward.  Just 
make  sure  the  diode  is  going 
to  be  able  to  handle  all  of 
the  current  you're  going  to 
put  through  it,  plus  our  usu- 
al safety  margin.  For  the 
1.5-Amp  supply  we've  been 
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Fig.  3,  Bridge  rectifier  circuit 


talking  about,  3-Amp  diodes 
might  be  a  good  choice. 

The  other  item  we've  got 
to  worry  about  is  one  that  is 
often  overlooked:  the  peak- 
inverse-voltage,  or  piv,  rat- 
ing of  the  diode.  While  it's 
normally  assumed  that 
diodes  will  conduct  one  way 
only,  you  can't  push  them 
too  far.  If  the  reverse  volt- 
age on  the  diode  exceeds 
the  piv  rating,  the  diode  may 
break  down  and  conduct  in 
the  wrong  direction  Besides 
being  bad  as  far  as  the  oper- 
ation of  your  rectifier  is  con- 
cerned, the  large  currents 
going  the  wrong  way  can 
quickly  fry  the  diode, 

The  inverse  voltage  you'll 
have  to  worry  about  de- 
pends, of  course,  on  the  sec- 
ondary voltage  of  the  trans- 
former and  also  on  the  type 
of  rectifier  circuit  chosen. 
While  the  bridge  will  only 
put  1 .4  times  the  secondary's 
rms  output  across  the 
diodes,  the  half-wave  and 
the  two-diode  full  wave  will 
put  2.8  times  the  rms 
voltage  on  them.  Therefore, 
if  you're  running  a  10-volt 
secondary  with  a  half-wave 
circuit  the  diode  is  going  to 
have  to  withstand  28  volts 
placed  backwards  across  it 
every  half  cycle,  (This 
assumes  that  the  load  is 
nothing  but  a  capacitor, 
which  is  going  to  charge  to 
the  peak  voltage  as  men- 
tioned earlier  But  remem- 
ber, we're  always  going  to 
design  for  the  worst  case ) 

With  the  voltage  stepped 
down  to  something  reason- 
able by  the  transformer  and 
converted  to  dc  by  the  recti- 


fier, all  we  have  to  worry 
about  now  is  smoothing  out 
the  bumps  left  over  from  the 
ac  and  trying  to  hold  the 
output  stable.  This  can  be 
quite  a  challenge  to  the 
power-supply  designer,  but 
there  are  a  few  simple  tech- 
niques we  can  use  to  get  a 
usable  supply  design  easily 

Smoothing  out  the  pulsing 
dc  from  the  rectifier  is  the 
job  of  the  filter,  which 
comes  right  after  the  recti- 
fier The  simplest  arrange- 
ment is  to  use  a  capacitor  or 
capacitor  and  inductor  com- 
bination to  remove  the  ac 
component  remaining  in  the 
current.  The  capacitor,  usu- 
ally a  large  aluminum  elec- 
trolytic type,  is  placed 
across  the  output  of  the  rec- 
tifier stage.  The  capacitor 
looks  like  a  short  to  the  ac 
component,  while  blocking 
the  dc. 

Another  way  to  look  at  it 
is  to  consider  the  capacitor 
as  a  place  to  store  energy; 
during  the  times  that  the 
voltage  from  the  rectifier  is 
dropping  off,  the  output  is 
supported  by  the  charge 
stored  in  the  capacitor. 

Either  way,  the  bigger  the 
capacitor  and  the  lighter  the 
load,  the  higher  the  output 
voltage  will  remain.  This  sit- 
uation can  be  improved 
somewhat  by  adding  an  in- 
ductor before  the  capacitor, 
in  series  with  one  side  of  the 
supply  as  shown  in  Fig  4, 
This  is  called  a  choke-input 
filter  stage  Here  the  induc- 
tor acts  to  block  ac  while 
passing  dc.  We  can  also  look 
at  the  inductor  as  an  energy- 
storage  device  and  say  that 
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fig.  4.  Choke-input  filter, 
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F/g.  5.  The  LM309  voltage  regulator. 


the  current  is  maintained  by 
the  inductor  (from  energy 
vtored  in  the  magnetic  field 
of  the  coil)  during  those 
times  when  the  output  of 
the  rectifier  is  dropping  off. 
Either  way,  the  inductor  aids 
the  capacitor  in  maintaining 
the  output  at  a  constant 
level. 

Capacitor-input  and  choke- 
input  filtering  stages  are 
often  all  that  is  needed  to 
provide  for  an  acceptable 
dc  output.  But  the  calcula- 
tions for  proper  design  of 
these  stages  can  get  some- 
what involved,  as  is  finding 
the  proper  choke,  etc  Fortu 
na  tely,  there  are  some  sim- 
ple regulating  circuits  which 
can  make  this  job  much  sim- 
pler* at  least  for  the  supplies 
well  want  to  build  So,  we'll 
just  use  a  large  filter  capaci- 
tor to  get  rid  of  most  of  the 
ac  ripple  and  let  the  regula- 
tor handle  the  rest,  along 
with  the  job  of  fixing  the 
output  voltage. 

For  light  to  moderate  cur- 
rent requirements,  at  volt- 
ages up  to  about  thirty  volts, 
there  is  nothing  easier  than 
putting  a  voltage  regulator 
IC  in  your  design  These  are 
integrated  circuits  which 
look  a  lot  like  power  transis- 
tors from  the  outside,  but 
are  fairly  complicated  little 
pieces  of  hardware  on  the 
inside. 


A  regulator  IC  can  hold 
your  output  voltage  stable 
to  within  a  couple  of  per- 
cent or  better,  from  zero  to 
full  load-  One  of  the  more 
popular,  the  LM309,  is 
shown  in  Fig.  5.  Notice  that 
it  has  only  three  leads  — the 
input,    the    output,    and 

ground  Willi  7  volts  or  high- 
er across  the  input  and 
ground,  the  voltage  from 
output  to  ground  will  be 
held  at  5.05  volts,  plus  or  mi- 
nus about  a  quarter  of  a  volt 
(according  to  my  trusty  1978 
National  Semiconductor 
Linear  Handbook).  Andp  in 
the  TO-3  package  (the  big, 
flat  can  power  transistors 
come  in),  its  good  for  a  solid 
1 -Ampere  output  current 
Not  bad  for  a  part  that'll  set 
you  back  maybe  a  couple  of 
bucks  at  your  local  parts 
palace. 

While  this  is  almost  ideal 
for  our  design  (it's  a  little 
light  on  current,  but  there 
are  higher-output  versions 
available  — up  to  5  Amps 
and  higher  in  some  cases), 
you  should  know  about  the 
little  item  shown  in  Fig.  6. 
This  is  the  LM117  adjustable 
regulator.  Where  the  309 
gave  us  5  volts  out  no  ques- 
tions asked,  the  117  allows 
you  to  set  the  output  volt- 
age at  any  point  up  to  a 
maximum  of  37  volts.  This  is 
done  by  connecting  two  re- 
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Fig.  7.  Variable-voltage  sup- 
ply, with  R2  as  a  poten- 
tiometer. 


Fig  6.  The  LM117  adjustable  regulator. 
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sistors  to  the  ADJ  lead,  one 
going  to  ground  and  the 
other  to  the  output  The  out- 
put voltage  is  given  by: 

Vout  =  1.25X(l+R2/RU 

R1  is  usually  a  few  hundred 

Ohms  (the  National  Semi- 
conductor book  suggests 
240  Ohms)  and  R2  is  chosen 
for  the  desired  voltage.  Re- 
arranging the  above  for- 
mula, assuming  240  Ohms 
for  Rl,  gives: 

R2(Ohms)  =  (Vout/r25-l) 
X  240 

R2  could  even  be  a  poten- 
tiomenter,  as  shown  in  Fig  7, 
to  make  a  variable^oltage 
supply. 

Another  method  of  regu- 
lating the  output  voltage  of 
your  supply  involves  the  use 
of  a  special  type  of  diode 
called  a  zener,  The  zener 
diode  is  ideal  for  use  as  a 
voltage  reference  due  to  the 
fact  that  the  voltage  across 
the  diode  when  operated 
backwards  is  very  constant 
over  a  wide  range  of  current 
(Actually,  all  diodes  show 
the  phenomenon  of  reverse 
breakdown  occurring  at  a 
certain  voltage,  but  the  ze- 
ner has  been  so  constructed 
as  to  fix  this  voltage  precise- 
ly at  a  desired  point  and  to 
hold  to  that  value  better  for 
various  reverse  currents,) 
Now,  how  do  we  get  from  the 
reference  level  supplied  by 
the  zener  to  a  stable  output? 

Zener  diodes  do  provide  a 
stable  voltage  drop,  but 
they  aren't  built  to  handle 
large  currents  So,  the  zener 
won't  be  handling  the  out 
put  directly.  Instead,  well 
put  the  zener  at  the  base  of 
a  transistor  which  is  passing 
the  output  current,  as  in  Fig. 
8.  Now,  since  the  transistor 


is  an  NPN  type,  the  base  and 
emitter  form  a  P-N  diode, 
just  like  the  silicon  diodes 
used  in  the  rectifier.  An  in- 
teresting property  of  these 
diodes  is  that  the  voltage 
drop  across  the  diode,  when 
operated  normally  (or  for- 
ward biased),  is  also  fairly 
stable  and  fixed  at  around 
0.65  volts.  Since  we  lose  0.65 
volts,  then,  going  through 
the  base-emitter  diode,  the 
output  (the  emitter)  will  be 
held  at  a  voltage  0.65  volts 
less  than  the  zener  voltage, 
Now,  what  are  all  those  oth- 
er components  in  Fig,  8  do- 
ing there,  and  how  do  you 
design  one  of  these  things? 

Well,  for  both  the  tran- 
sistor and  zener  to  work, 
they'll  have  to  have  a  little 
current.  The  zener  will  re- 
quire a  certain  minimum 
current  to  do  its  voltage- 
fixing  trick,  and  the  tran- 
sistor will  need  some  current 
into  the  base  proportional  to 
the  current  passing  through 
from  collector  to  emitter 
The  dc  beta  ot  the  transistor 
is  the  number  of  times  the 
current  into  the  base  must 
be  multiplied  to  get  the  col- 
lector current.  It  can  be  as 
high  as  several  hundred  for 
small-signal  transistors  to  as 
low  as  five  or  ten  for  the  big, 
high-current  power  types. 

As  an  example,  if  we're 
running  2  Amps  through  a 
transistor  with  a  beta  of  20, 
the  base  will  need  0.1  Amps 
Resistor  Rl  supplies  both 
the  zener  current  and  the 
base  current  in  Fig,  8.  The 
way  to  calculate  the  value 
for  R1  is  to  subtract  the  ze- 
ner voltage  from  the  input 
voltage  to  the  regulator  and 
divide  the  result  by  the  total 
of  the  zener  and  base  cur- 
rents. The  number  you  get  is 
the  maximum  value  for  R1 
in  Ohms,  As  a  practical  rule, 
keep  the  value  for  Rl  well 
under  this  number,  say  75% 
of  the  calculated  value.  Too 
large  a  value  for  Rl  and  the 
transistor  and  zener  won't 
get  enough  current  to  oper- 
ate properly.  Too  low  and 
you'll  be  wasting  current  in 
the  regulator. 

To    make    the    regulator 
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DO  YOU?   STUDY  THE  FACTS... 

The  I soPole  antenna  is  building  a  strong  reputation  for  quality  in  design  and 

superior  performance.  Innovative  IsoPoie  conical  sleeve  decouplers  (pat. 
pend.)  offer  many  new  design  advantages. 

All  IsoPoie  antennas  yield  the  maximum  gain  attainable  for  their  respective 
lengths  and  a  zero  degree  angle  of  radiation-  Exceptional  decoupling  results 
in  simple  tuning  and  a  significant  reduction  in  TV!  potential.  Cones  offer 
greater  efficiency  over  obsolete  radials  which  radiate  in  the  horizontal  plane 
and  present  an  unsightly  birds  roost  with  an  inevitable  "fallout  zone"  below. 
The  IsoPoles  have  the  broadest  frequency  coverage  of  any  comparable  VHF 
base  station  antenna.  This  means  no  loss  of  power  output  from  one  end  of  the 
band  to  the  other  when  used  with  SWR  protected  solid  state  transceivers. 
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Outstanding  mechanical  design  makes  the  IsoPoie  the  only  logical  choice 
for  a  VHF  base  station  antenna.  A  standard  Amphenol  50  Ohm  SO-239  con- 
nector is  recessed  within  the  base  sleeve  (fully  weather  protected).  With 
the  IsoPoie,  you  will  not  experience  aggravating  deviation  in  SWR  with 
changes  in  weather.  The  impedance  matching  network  is  weather  sealed  and 
designed  for  maximum  legal  power.  All  IsoPoie  antennas  are  D.C.  grounded. 
The  insulating  material  offers  superb  strength  and  dielectric  properties, 
plus  excellent  long-term  ultra-violet  resistance.  All  mounting  hardware  is 
stainless  steel.  The  decoupling  cones  and  radiating  elements  are  made  of 
corrosion  resistant  aluminum  alloys.  The  aerodynamic  cones  are  the  only 
appreciable  wind  load  and  are  attached  directly  to  the  support  |a  standard 
TV  mast  which  is  not  supplied). 

IsoPoie  antennas  have  also  become  the  new  standard  for  repeater  ap- 
plications. They  all  offer  low  angle  of  radiation,  low  maintenance,  easy 
installation,  and  low  cost  with  gain  comparable  to  units  costing  several  times 
as  much.  Some  repeater  installations  have  even  eliminated  the  expense  of  a 
duplexer  by  using  two  IsoPoie  antennas  separated  vertically  by  about  twenty 
feet.  This  is  possible  because  of  the  superior  decoupling  offered  by  the 
IsoPoie  antennas. 

The  IsoPoie  antenna  is  now  available  in  a  440  MHz  version  which  is  fully 
assembled  and  tuned. 

Our  competitors  have  reacted  to  the  IsoPoie,  maybe  you  should  too!  Order 
your  IsoPoie  or  IsoPoie  Jr.  today  from  your  favorite  Amateur  Radio  Distributor. 
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stage  as  efficient  as  possi- 
ble, we'd  like  to  keep  the 

base  current  required  by  the 
transistor  as  low  as  possible 
since  it's  wasted  as  far  as  the 
output  is  concerned  To  do 
this,  the  beta  of  the  trarv 
sistor  should  be  as  high  as 
possible.  However,  high-cur- 
rent   transistors    usually 
aren  t    blessed    with    high 
betas  One  way  around  thi> 
probfem  is  to  use  a  special 
type  of  transistor,  a  Darling- 
ton.  The  Darlington  is  ac- 
tually two  transistors  con- 
nected as  shown  in  Fig.  9 
(also,   the  name  Darlington 
more  properly  refers  to  the 
connection  of  the  two  tran- 
sistor>  and  not  to  the  part  it 
self).  When  combined  in  this 
manner,  the  two  transistors 
look  like  one,  with  a  com- 
bined   beta    approximately 
equal  to  the  betas  of  the  two 
original    transistors    multi- 
plied together.  This  can  give 
a  part  with  both  high  current 
capacity    and    high    beta, 
making  it  ideal  for  this  appli- 
cation    However,    the    B-E 
drop  is  now  about  1  3  volts. 
The    other    components 
shown  in  Fig,  8  have  a  place 
with  both  the  IC  and  zener/ 
transistor    regulators.    The 
small  capacitors  at  the  regu* 
lator's  input  and  output  help 
keep  the  output  stable  when 
subjected  to  short,  fast  dis- 
turbances  (transients).    The 
diodes   across  and   around 
the  regulator  stage  serve  to 
protect   the  active  devices 
against  damage. 

For  example,  if  the  supply 
is  connected  to  a  load  which 
contains,  sayH  a  iar^e  c  apaci- 
tor,  the  voltage  at  the  power 
supply's  output  may  remain 
high  for  a  short  time  after 
the  supply  has  been  shut  off. 
In  this  case,  current  would 
try  to  flow  back  into  the  sup- 
ply, into  the  regulator's  out- 
put The  diode  from  output 
to  input  passes  this  current 
around  the  regulator  so  that 
it  cannot  flow  into  the  tran- 
sistor or  IC  and  damage  it 
These  diodes  should  be  fair- 
ly heavy-duty  units  [at  least 
equal  to  the  rectifier  diodes 
in  current  rating,  and  prefer- 
ably a  little  bigger). 
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Fig.  &  Zener/transistor  regulator, 


Of  course,  sometimes  it 
isn't  voltage  we  want  to  reg- 
ulate, but  current  The  tech- 
niques described  above, 
with  minor  modification, 
will  also  work  here.  Since 
we've  developed  a  couple 
of  ways  to  tie  down  a  volt- 
age, regulating  current  is 
simply  a  matter  of  adding  a 
resistor,  as  shown  in  Fig.  10. 
The  regulator  stage  is  now 
regulating  the  drop  across 
this  resistor,  which  is  in 
series  with  the  output  But 
what  it's  really  doing  is  regu- 
lating the  output  current, 
thanks  to  Ohm's  Law.  The 
output  current  is,  of  course, 
now  fixed  at  'out^^reg^' 
where  V  is  the  voltage  deter- 
mined by  the  regulator  and 
R  is  our  series  resistor  in 
Ohms  A  variable-current 
supply  is  made  as  easily  as  a 
variable-voltage  one,  by  us- 
ing the  LM117  with  a  poten- 
tiometer for  R2 

No  matter  how  you  con- 
figure your  regulator  stage, 
there  are  a  few  things  to 
keep  in  mind.  First,  for  any 
of  the  regulator  designs 
we've  looked  at,  the  input  to 
the  regulator  must  be  at  a 
higher  voltage  than  the  de- 
sired output.  How  much 
higher  depends  on  the  type 
of  regulator  chosen,  but  a 
good  rule  of  thumb  is  that 
you'll  need  at  least  two  volts 
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more  in  than  you  want  to  get 
out  Check  the  manufactur- 
er's data  sheet  for  the  exact 
number  in  the  case  of  an  IC 
regulator 

Since  there  is  a  voltage 
drop  from  the  input  of  the 
regulator  stage  to  the  out- 
put this  stage  is  dissipating 
power  The  amount  of  pow- 
er dissipated  in  Watts  may 
be  found  by  multiplying  the 
drop  across  the  regulator  bv 
the  current  passing  through 
it  The  maximum  dissipation 
for  the  device  you're  using 
(from  the  data  sheet)  must 
not  be  exceeded.  Most  IC 
regulators  will  shut  down 
before  they  pass  enough 
current  to  cook  themselves, 
but  either  way  your  supply 
won't  work.  Also,  the  data 
sheet  for  the  IC  regulators 
will  list  a  maximum  input 
voltage  for  the  part.  Check 
all  the  specs  before  design- 
ing in  any  part. 

Well,  with  all  this  behind 
us,  let's  build  a  supply.  Well 
choose  a  full^wave  bridge 
for  our  rectifier,  which  tells 
us  that  the  output  will  be 
somewhere  between  0.9  and 
1.4  times  the  rms  out  of  the 
transformer.  Since  we  want- 
ed a  5-volt  supply  with  a 
1.5-Amp  maximum  output 
current  let's  find  a  trans 
former  that  can  give  us  at 
least  5/0.9,  or  about  5.5, 
volts  out  at,  say,  2  Amps. 

But  wail— we're  going  to 
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Fig.  9.  Darlington  coniigura-      Fig.     10.    Regulated-current 
tion.  supply. 


lose  at  least  two  volts  in  the 
regulator  stage,  so  what  we 
really  need  is  at  least  7.5 
Vrms  from  the  transformer, 
And  notice  that  I  said  two 
Amps— not  only  am  I  being 
a  little  conservative  here, 
but  I  know  that  some  cur- 
rent is  going  to  be  lost  in  the 
regulator. 

Well  a  flip  through  the 
latest  Radio  Shack  catalog 
shows  that  they've  got  an 
18-V,  2 -A  center-tapped  mod- 
el available  (p/n  273-1515). 
We  could  either  use  half  of 
the  secondary  (9  Vrms)  for 
this  supply,  leaving  the  other 
half  free  for.  maybe,  a  sec- 
ond output,  or  we  might  use 
the  two-diode  full-wave  rec- 
tifier instead  and  make  use 
of  the  center  tap. 

Looks  like  well  switch 
over  to  only  two  diodes  for 
our  rectifier,  since  I  really 
don't  need  a  second  output 
(Again,  one  of  the  advan- 
tages of  designing  before  I 
start  building—  I  can  change 
my  mind!)  Adding  a  capaci- 
tor after  the  rectifier  will  fil- 
ter the  resulting  dc  suffi- 
ciently for  the  regulator  to 
handle,  if  we  stick  to  a  rule 
of  thumb  of  about  3,000  uF 
per  Ampere  Since  we  want 
1 .5  A  out.  we'll  put  at  least  a 
4,500-uF  cap  here.  Since  the 
maximum  voltage  this  cap 
will  see  is  1.4  times  the  rms 
out  of  the  transformer,  this 
capacitor  should  be  rated 
for  at  least  1.4X9,  or  12b, 
volts.  Derating  an  aluminum 
electrolytic  by  at  least  25% 
is  always  a  good  idea,  so  the 
minimum  specs  for  the  filter 
cap  call  for  a  4,500-uF, 
17-V-dc  unit.  Again,  the  Ra- 
dio Shack  catalog  lists  a 
good  choice  — their  p/n 
272-1022  is  a  4700-uF. 
35-V-dc  part  which  should 
work  just  fine. 

Moving  now  to  the  regu- 
lator, we  can  instantly  rule 
out  the  LM309  as  not  having 
enough  current-handling, 
being  rated  for  only  about 
one  Amp,  While  there  are 
heftier  5-volt  regulators 
available,  lets  try  an  adjust- 
able regulator,  just  for  the 
experience.  The  LM117  we 
mentioned  earlier  is  rated  at 
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The  All-Bander  Dipole  —  A  Perfect  Match  For  Antenna  Tuners  With  A  Balanced  Output 

FEATURES: 

Completely  factory  assembled  ready  to  use 

Heavy  14  (7/22)  gauge  stranded  copper  antenna  wire  to  survive  those  severe 
storms  that  bring  down  lesser  antennas 

Center  fed  with  100  feet  of  low  loss  PVC  covered  450  ohm  balanced 

transmission  line 

Includes  center  insulator  with  an  eye  hook  for  center  support 

Includes  custom  molded  insulators  molded  of  top  quality  material  with  high 

dielectric  qualities  and  excellent  weatherability 

Complete  installation  instructions  included 

Overall  length  135  feet,  less  when  erected  as  an  invested  vee  or  sloper 

Handles  2  kw  PEP  and  covers  160  through  10  meters  including  the 

new  WARC  bands 

May  be  trimmed  to  fit  small  city  lots 

Available  At  Your  Dealer,  If  Not  Order  Direct  From: 
Van  Gorden  Engineering,  P.O.  Box  21305,  South  Euclid,  Ohio  44121 
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fig.  J  7   F/na/  design  of  the  5-V  supply 


15  A,  or  we  might  play  it 
really  conservative  and  go 
with  a  higher-current  adjust- 
able such  as  the  LMJ50  ti 
ther  way,  we  can  get  R2 
from  our  formula,  assuming 
240  Ohms  for  R1:  R2  = 
(5/1,25  -1)X  240  =  720 
Ohms.  This  isn't  a  standard 
value,  but  we  can  get  720 
Ohms  by  putting  a  330-Ohm 
and  a  390Ohm  in  series,  or 
hunting  through  a  pile  of 
680s  and  750s  with  an  ohm- 
meter.  Obviously,  the  closer 
R1  and  R2  are  to  their  design 
values,  the  closer  the  output 
voltage  will  be  to  the  de- 
sired level 


With  R1  and  R2  chosen, 
all  that  remains  is  to  include 
the  protection  diodes  and 
the  capacitor  at  the  output 
(usually  about  1  uF)  to  com- 
plete the  design  of  our  5-V 
supply.  The  final  design  is 
shown  in  Fig.  11  Notice  that 
a  couple  of  other  amenities, 
such  as  a  switch,  a  pilot 
ftght,  and  a  fuse,  have  been 
included  in  the  final  sche- 
matic: A  fuse  or  circuit 
breaker  is  often  overlooked 
in  home-brew  designs,  but 
you'll  never  regret  putting 
one  in.  At  the  least,  you 
might  keep  the  supply  from 
frying,  and  you  might  keep 


your  house  wiring  from  do- 
ing the  same  thing.  The 
proper  rating  for  the  fuse  is 
easily  determined  by  re* 
membenng  that  the  trans- 
former action  with  regards 
to  current  is  the  opposite  of 
its  effect  on  voltage  In 
other  words,  if  the  trans- 
former reduces  the  voltage 
by  a  factor  of  ten,  then  it 'II 
only  draw  one-tenth  the  cur- 
rent into  the  primary  that 
the  secondary  is  putting  out 
Since  we're  going  to  be 
drawing  at  most  two  Amps 
from  the  secondary  at  nine 
volts  rms,  the  peak  through 
L he  primary  should  be: 
lpnnwY  =  2A/(117  V/9  V)  = 
1 54  mA.  A  quarter-Amp  fuse 
should  make  sure  that  we 
catch  all  problems  without 
blowing  under  norma)  oper- 
ation Use  a  "slo-blo"  type 
so  that  the  fuse  won't  blow 
from  the  initial  inrush  of  cur- 
rent when  you  first  switch  on 
the  supply  and  the  juice 
zooms  into  that  big  filter  cap. 

Construction    should    be 
simple  and  straightforward. 


and  the  layout  is  as  far  from 
critical  as  you  can  get.  A 
couple  of  points,  though: 
Make  sure  there  are  no  ex- 
posed points  at  line  voltage, 
and  be  neat  with  your  layout 
and  actual  construction. 
Also,  it's  a  good  idea  to 
mount  the  regulator  on 
some  type  of  heat  sink  You 
could  either  buy  a  commer- 
cially-made TO-3  heat  sink 
or  mount  the  regulator  on 
the  case  of  the  supply  (as- 
suming you're  using  a  metal 
box).  In  either  caser  be  sure 
the  regulator  package  is  in- 
sulated from  the  case  elec- 
trically (you  can  also  buy  lit- 
tle pre-cut  silicone  rubber 
pads,  or  cut  your  own),  and 
use  a  good  helping  of  sili- 
cone heat-sink  goop 

Have  fun  designing  and 
building  your  supplies.  If 
you'd  like  additional  info  on 
power-supply  design,  either 
handbook  (the  ARRL's  or 
Bill  Orr's)  has  an  excellent 
section  devoted  to  the  sub- 
ject. Keep  those  soldering 
irons  hot1  ■ 


M 
O 


ELECTRONIC  ENGINEER  (RF)  wanting  Southern  IDAHO 
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new  product  development  programs  for  exciting  new 
mobile  communications  hardware/software. 
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with  proven  record  in  RF  Engineering  Laboratory  work 
are  encouraged  to  apply. 
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ICOM IC-PS30 

System  Power  Supply 


The  IOPS30  is  a  high 
echnology  switching  power 
iupply  designed  by  [COM  to 
supply  a  complete  station  of 
COM  equipment. 


This  rugged  25  Amp 
Dower  supply  is  designed  to 

Thatch  ICOM's  amateur 
:ommunictions  equipment 
iind  styled  to  bring  the  power 


supply  up  off  the  floor  and 
into  view  for  operator  con- 
venience.   Metering  of  the  out- 
put voltage  and  total  current 
consumption  from  the  power 
supply  is  standard  and  allows 
monitoring  to  immediately 
detect  a  station  malfunction 
or  misconnection. 

Up  to  four  pieces  of  ICOM 
equipment  may  be  connected 
to  the  IC-PS30  and  run  at  the 


same  time,  eliminating  the 
need  for  an  independent  AC 
power  supply  for  each  rig, 

Each  piece  of  equipment 
may  be  connected  to  the 
supply  through  its  own  DC 
power  cord  by  using  the 
supplied  connectors.  Addi- 
tional optional  cables  with 
plugs  for  the  transceiver  and 
power  supply  are  available. 


ICOM 


The  World  System 


ICOM  America,  lr»c,  21 12-11 6th  Ave  NEf  Belfevue,  WA  96004(206)454-6135  /  3301  Tov^iwood  Drive,  Sul re  307 h  Dallas,  TX  75234(214)620-2760 
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PC  Boards  in  a  Flash! 

Make  circuit  boards  without  expensive  equipment 
All  you  need  is  a  light  and  a  fast  switch  hand. 


How  many  times  have 
you  found  an  excellent 

construction  article  in  an 
amateur  magazine  such  as 
73  but  didn't  build  the  thing 
because  you  had  no  simple, 
convenient,  low-cost  meth- 
od of  getting  the  PCB  layout 
off  the  page  and  onto  a  neg- 


ih   t 


, 
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alive?  Magazines  and  text- 
books, unfortunately*  have 
printing  on  both  sides  of  the 
page,  making  it  necessary t& 
have  the  pattern  photo- 
graphed with  a  copy  camera 
for  best  results  — an  expen- 
sive undertaking  Other 
methods    such    as    photo- 


copying leave  much  to  be 
desired  also,  due  to  linear 
distortion  and  problems  of 
access  to  the  equipment. 

Well,  get  the  junk  box 
fired  up,  folks,  because 
we're  about  to  walk  through 
a  simple,  low-cost,  and 
quick    method    of    making 
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Typical  article  containing  PCB  layout  My  technique  offers  a  simple  alternative  for  those 
who  do  not  have  access  to  copy  cameras  or  good  photocopying  equipment. 
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PCB  negatives  that  will  put 

you  back  into  the  home- 
brew business.  It'll  take  a  lot 
longer  to  tell  you  about  it 
than  it  will  to  do  it-  You 
don't  have  to  know  a  thing 
about  photography  or  have 
a  degree  in  chemistry  to  par- 
ticipate, so  join  in. 

This  technique  allows 
anyone  to  make  exact-size 
PCB  negatives  (microwave 
fans  rejoice]  directly  from 
the  printed  page,  no  matter 
what  is  printed  on  the  re- 
verse side  (so  long  as  it  isn't 
entirely  jet  black}.  The  mod- 
el for  this  article  was  taken 
from  a  typical  page  in  73,  as 
shown  in  the  photograph 
We're  going  to  print  the 
whole  mess  (it  may  come 
out  with  both  sides  of  the 
page  showing)  onto  Kodalith 
high-contrast  filmr  then  re- 
move what  we  don't  want. 
The  process  requires  making 
both  positive  and  negative 
copies,  but  have  no  fear.  On- 
ly two  easily-mixed  chemi- 
cals are  used  and  the  entire 
operation  can  be  carried  out 
at  the  kitchen  or  bathroom 
sink.  The  bathroom  is  better 
because  if  s  easier  to  control 
dust  in  that  area.  I'll  explain 
this  further  on. 

First  a  word  about  posi- 
tive and  negative.  The  pat- 
tern on  the  magazine  page 
a  positive  image— the  sub- 
ject, if  you  will.  The  negative 
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Fig.  7.  Layout  of  trays,  showing  sequence  of  operations. 
Note  that  trays  are  marked  for  their  respective  chemicals. 

interchanging  trays  and  chemicals  eventually  results  in  di- 
saster somewhere  down  the  line  due  to  contamination. 


you  opt  to  "borrow"  some 
of  the  common  items  from 
the  kitchen,  keep  them. 
Don't  ever  use  them  for  food 
again.  Photographic  chemi- 
cals are  highly  toxic. 

Mix  the  chemicals.  Follow 
the  manufacturer's  direc- 
tions. There  is  no  magic  in- 
volved; just  get  in  the  ball- 
park A  few  tips  might  be  in 
order,  however.  Mix  by  stir- 
ring, as  recommended.  Sure, 
you  can  dump  the  whole 
mess  into  the  gallon  jug  and 
shake  it  like  mad,  but  this 
action  mixes  an  excessive 
amount  of  air  with  the 
chemicals  and  the  oxygen  in 
the  air  causes  rapid  deterio- 
ration of  the  chemicals. 

Try  to  mix  the  chemicals 
the  day  before  you  will  use 
them,  and  store  the  mixture 
in  the  area  where  you  will  be 
developing  your  film.  This 
will  allow  any  air  in  the  solu- 
tion to  escape— and  you 
won't  have  to  worry  about 
temperature  problems.  Mosl 
schools  recommend  sixty- 
eight  degrees  Fahrenheit  as 
the  ideal  temperature  This 
temperature  was  picked 
because  that  was  the  aver- 
age room  temperature  of  a 
house  in  England  when  the 
process  was  discovered  gen- 
erations ago.  Photographic 
processes  work  over  a  wide 
range  of  temperatures,  with 
adjustments,  but  we  won't 
go  into  that  here.  Just  main- 
tain an  average,  comfortable 
household  temperature. 

Prepare  the  work  area. 
Dust  and  dirt  are  the  villains 
in  any  photographic  pro- 
cess. Clean  the  work  area 
until  it  shines.  Remember 
the  bathroom  recommenda- 


f/g.  Z  This  is  the  setup  for 
making  the  first  exposure  di~ 
redly  from  the  magazine 
page, 

is  the  first  copy  of  that  sub- 
ject and  is  identical  to  the 
negative   you   get   in   your 

camera  when  making  an  or- 
dinary photograph.  By  print- 
ing that  negative,  you  get  an 
image  that  looks  like  the 
subject;  it  also  is  a  positive. 
The  photo-etching  pro- 
cess can  be  done  using  the 
positive  or  the  negative 
technique;  we  will  make 
both  positive  and  negative 
images  so  that  all  bases  will 
be  covered-  (See  the  illustra- 
tions.} 

Setting  Up 

First,  trot  down  to  the  lo- 
cal photography  store  with 
the  shopping  list  in  Table  1 
There  are  no  exotic  items  on 
the  list,  and  a  well-stocked 
store  should  have  every- 
thing on  hand.  Graphic  arts 
people  and  photographers 
use  this  stuff  by  the  ton 
every  day. 

Next,  stop  off  at  the  hard- 
ware store  with  the  list  in  Ta- 
ble 2.  (All  of  these  items  can 
be  purchased  at  the  photo 
store  but  would  cost  you  a 
bundle  by  comparison,)   If 


Minimal  equipment  is  required.  The  gallon  jugs  needed  are 
not  shown. 


tion?  Great  Turn  the  shower 
on  hot  for  a  short  period  of 
time  to  fill  the  room  with 
steam.  Turn  the  shower  off. 
close  the  door,  and  let 
things  cool  off  for  about  an 
hour  The  steam  will  have 
settled  all  of  the  dust  out  of 
the  air  by  the  time  you're 
ready  to  work. 

The  work  area  must  he 
light  tight  The  film  must  be 
opened  and  processed  only 
under  the  illumination  of 
your  safelight,  so  you  nuisi 
seal  up  the  windows  and 
doors  so  that  no  great 
amount  of  outside  light 
seeps  in,  I'll  leave  that  opera- 
tion up  to  you  because  how 
it's  done  depends  on  your 
particular  circumstances.  To 
check  if  it's  been  done  prop- 
erly, stand  in  the  darkened 
room  for  five  minutes  You'll 


then  be  able  to  see  any  ob\  i 
ous  light  leaks.  Seal  them  up 

Lighting 

You  will  be  using  two 
kinds  of  light;  we  will  call 
them  white  light  and  safe- 
light.  The  white  fight  can  be 
a  100-Watt  light  bulb  or  just 
the  ordinary  room  lights  if 
they  are  fairly  bright  The 
white  light  should  be  direct- 
ly over  the  area  where  you 
will  be  exposing  your  film. 
(This  area  is  called  the  "dry 
side"  of  the  room.} The  safe- 
light  that  you  purchased  at 
the  photo  store  should  have 
a  red  filter  to  give  off  a  red- 
color  light.  It  should  have  a 
bulb  no  larger  than  15 
Watts,  and  IVi  Watts  is  bet- 
ter. Hang  it  four  to  five  feet 
away  from  the  film  process- 
ing   areas.    You'll    be    sur- 
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Fig,  3.  A  negative  obtained  by  the  process  described. 

73  Magazine  •  December,  1983    29 


*QOH  U&H7S 


^  w/ndowpane  makes  a  qurcJs  "/ighf  box"  tor  retouching 
both  negative  and  positive.  Mark  on  dull  (emulsion)  side  oi 
film  only.  North  light  works  best. 


prised  to  find  that  after  a 
few  minutes  in  this  dim 
darkroom  light  you'll  be 
able  to  read  a  newspaper. 
Please  take  all  of  the  usual 
precautions  when  working 
around  plumbing  fixtures 
and  electricity.  If  you  are 
not  sure  about  the  safety  of 
your  conditions,  have  an  ex- 
pert check  them  out.  Don't 
take  chances 


Pour  about  an  inch  of  the 
appropriate  liquids  into  the 
three  small  trays  (see  Fig,  1) 
and  arrange  them  as  shown. 
The  larger  wash  tray  may  be 
used  on  the  same  "wet 
side"  of  the  room  or  set  up 
in  another  area  as  you  will 
be  washing  the  film  in  nor- 
mal room-lighting  condi- 
tions  If  you  happen  to  spill 
the  chemicals,  wipe  them 


1.  Kodalith  ortho  film,  type  3,  Kodak  #2556,  (This  is  a  very  thin 
Graphic  Arts  film,  sold  in  4"  x  5"f  5"  x  7",  and  8"  x  10"  sheets, 
50  sheets  per  box,  Do  not  open  except  in  darkroom.) 

2.  Kodak  D-11  developer.  (Sold  in  powder  form.  When  mixed 
with  water  makes  one  gallon.  Kodalith  developer  is  usually 
used  with  this  film  but  produces  overly-hard  blacks  in  unwant- 
ed areas  for  our  purposes.) 

3.  Fixer.  (Also  known  as  hypo.  Sold  under  many  brand  names. 
May  be  powder  or  liquid.  Buy  powder.  In  liquid  form  you're 
paying  for  a  lot  of  water.) 

4.  Photoflo,  (Kodak's  trade  name  for  a  wetting  agent  that 
helps  dry  film  without  spots.  Buy  smallest  container.  It'll  last 
forever.) 

5.  Stop  bath.  (A  solution  of  28%  acetic  acid  and  water  is  nor- 
mally used  but  too  much  acid  can  produce  bubbles  on  the 
emulsion.  I  use  plain  tap  water  only,  at  the  same  temperature 
as  the  other  chemicals,  for  all  my  films.) 

6.  Stainless-steel  tongs.  (One  required  for  handling  wet  film. 
More  expensive  than  wood  or  bamboo  but  doesn't  absorb 
chemicals  and  lasts  a  lifetime.) 

7.  Safelight  with  1a  red  filter,  (I  use  a  10-Watt  red  bulb  that  I 
know  doesn't  fog  the  film,  To  test:  In  a  dark  room,  lay  a  sheet 
of  film  on  the  work  table,  place  a  coin  on  the  film  and  turn  on 
the  safelight  for  five  minutes.  Develop  the  film.  You  should 
not  get  an  image  of  the  coin  on  the  film  if  the  light  is  safe.) 

8.  Red  opaque  pen.  (I  use  red  because  it's  easy  to  see  on  the 
film.  Do  not  use  regular  marking  pen.  Black  india  ink  also 
works  well  but  can  be  quite  messy.) 

Table  7.  Photographic  materials  needed. 
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Fig.  4.  This  is  the  setup  for 
the  second  exposure.  The  re- 
sulting positive  image  can 
be  used  to  make  your  PCB> 

up  because  they  can  cause 
ugly  stains.  (Suffering  the 
wrath  of  others  is  not  part 
of  this  process.)  Now  all  of 
the  running  is  done;  the  se1 
up  is  complete,  so  lets  get 
on  with  the  fun  part. 

Making  the  Negative 

Close  the  door,  turn  on 
the  red  safelight,  and  turn 
off  the  white  room  lights. 
Your  room  should  be  dimly 
lighted  by  only  your  safe- 
light  at  this  point.  Open  the 
film  box,  snip  off  the  end  of 
the  foil  envelope  containing 
the  sheets  of  film,  and  re- 
move one  sheet  of  film.  Fold 
the  end  of  the  foil  envelope 
over,  place  it  back  in  the  box 
and  close  the  box.  Lay  the 
film  on  the  black  backing 
material  — or  in  the  contact 
frame  if  you  have  elected  to 
go  that  route.  The  film  is  so 
thin  that  for  our  purpose*  it 
doesn't  make  any  difference 
which  side  is  up.  but  it  is 
good  darkroom  practice  al- 
ways to  have  the  emulsion 


side  facing  the  subject  being 
copied 

Next  place  the  pattern  to 
be  copied  on  the  film,  copy 
down,  in  contact  with  the 
film  Lay  the  heavy  glass  on 
top  of  the  pack  to  hold  ev- 
erything flat  and  in  place. 
Fig.  2  5 hows  the  setup  for 
this  operation,  Recheck  the 
film  box  to  be  sure  it  is 
closed.  Switch  on  the  white 
light  for  two  seconds.  Turn 
off  the  white  light.  The  nega- 
tive has  now  been  exposed- 
Developing  the  Negative 

Remove  the  exposed  neg- 
ative from  the  pack  and  with 
a  quick  sliding  motion  pu?  it 
into  the  tray  of  developer  so 
that  it  is  covered  with 
developer  solution.  Rot  k 
the  tray  gently  by  lifting  and 
lowering  one  corner  to  keei  i 
fresh  developer  constantly 
moving  over  the  surface  of 
the  film  You  will  see  the  im- 
age pop  up  on  the  film  in 
about  thirty  seconds.  Con- 
tinue agitating  in  this  man 
ner  for  a  total  of  two 
minutes. 

When  the  time  is  up, 
carefully  grasp  the  film  by 
one  corner  with  your  tongs, 
lift  it  out  of  the  developer, 
and  let  it  drip  for  five  sec- 
onds. Slide  it  into  the  tray 
of  stop  bath  and  agitate  il 
for  about  thirty  seconds. 
Again,  lift  it  out  by  one  cor- 
ner, drain  it  for  five 
seconds,  and  slide  it  into 
the  fixer  Don't  let  the 
tongs  touch  the  fixer  or  the 
next  time  you  put  them  in 


Fig,  5.  A  positive  obtained  by  the  process  described. 


the  developer  the  fixer  will 
contaminate  it  and  de- 
crease its  working  life. 

Agitate  the  film  in  the 
fixer  for  five  to  ten 
minutes.  The  film  will  have 
a  milky-white  cast  to  it 
when  you  put  it  in  the  fixer. 
A  good  rule  of  thumb  is  to 
fix  the  film  for  twice  as 
long  as  it  takes  for  the 
milky  cast  of  the  film  to 
clear.  After  the  film  has 
cleared  you  can  turn  on  the 
white  room  lights.  (Did  you 
check  to  be  sure  your  film 
box  was  closed?) 

Remove  the  negative, 
which  should  show  a  good 
strong  image  at  this  point 
and  place  it  in  the  wash  tray 
containing  running  water  of 
approximately  the  same 
temperature  as  the  process- 
ing solutions.  Wash  away 
the  residual  fixer  for  about 
ten  minutes.  Turn  off  the 
water  and  add  several  drops 
of  Photoflo™  to  the  wash 
water,  Move  the  film  around 
in  the  Photoflo  solution  for 
about  thirty  seconds. 

Remove  the  negative 
from  the  tray  and  hang  it 
up  by  one  corner  to  dry.  Do 
not  wipe  the  film.  Drying 
should  take  about  one 
hour,  but  if  you're  in  a 
hurry  you  can  use  a  hair 
dryer  to  accelerate  the  ac- 
tion. Let  the  film  drip  dry 
for  about  fifteen  minutes 
before  using  this  tech- 
nique, and  don't  get  too 
much  heat  on  the  film  or 
nasty  things  will  happen. 
Gently  does  it.  Just  be  sure 
that  it  is  perfectly  dry  for 
the  next  step. 

Fig,  3  shows  an  example 
of  a  negative  obtained  by 
the  process  described. 

Opaquing  the  Negative 

Place  the  film  negative  on 
a  clean  window  pane  (or 
light  box  if  you  have  one) 
and  hold  it  in  place  with 
tape  on  two  diagonal  cor- 
ners. A  window  on  the  north 
side  without  direct  sunlight 
works  best.  Now  you  can  ex- 
amine your  negative  image 
in  all  its  glory.  The  image 

**See  List  of  Advertisers  on  page  T30 


will  be  reversed  from  that  in 
the  book— the  clear  areas 
representing  the  copper  and 
the  black  areas  representing 
the  areas  where  the  copper 
will  be  etched  away  on  the 
final  board, 

The  is  the  first  stage.  You 
may  notice  some  of  the 
printing  from  the  reverse 
side  of  the  printed  page 
showing  through  the  clear 
areas,  but  don't  be  con- 
cerned, The  next  operation 
will  remove  it. 

With  your  red  opaquing 
pen,  color  in  all  those  un- 
wanted spotty  clear  areas 
showing  through  the  black, 
being  careful  not  to  fill  in 
any  clear  areas  that  will 
eventually  be  copper.  (The 
red  ink  allows  light  to  show 
through,  but  don't  worry 
about  it  The  film  cannot  see 
red  light— it  will  look  black 
to  the  film.) 

Making  the  Positive 

Back  to  the  darkroom: 
red  safelight  on,  white  light 
off.  Take  a  new  piece  of  film 
from  the  box  and  sandwich 
it  with  your  negative,  as 
shown  in  Fig.  4,  Check  the 
film  box  to  be  sure  its 
closed*  Flick  on  the  white 
light  for  a  two-second  expo- 
sure. Run  the  new  film 
through  the  developer,  stop 
bath,  and  fixer  the  same  way 
you  did  the  first  time.  Wash 
and  dry.  You  now  have  the 
positive  that  should  look 
pretty  close  to  that  pattern 
you  copied  from  the  page. 
Tape  it  to  your  window  or 
use  your  light  box  and  spot- 
fill  the  unwanted  clear  areas. 

A  couple  of  notes  that 
might  help  you  through  the 
learning  curve:  Don't  be 
afraid  to  vary  the  times  giv- 
en for  exposure  or  process- 
ing. Kodalith  is  a  very  versa- 
tile material  that  can  per- 
form all  kinds  of  tricks  for 
you.  For  instance,  by  vary- 
ing the  exposure  times  you 
will  find  that  the  width  of 
lines  and  diameters  of  cir- 
cles change.  Not  only  is  this 
phenomenon  a  characteris- 
tic of  the  film  and  a  good  in- 
dicator of  proper  exposure, 
but  it  can  be  used  to  make 


1. 3  one-gallon  jugs.  (Used  for  mixing  and  storing  chemicals. 
Must  be  glass  or  plastic,  not  metaL  Opaque  containers  are 
recommended  but  are  expensive.  Empty  plastic  milk  bottles 
work  fine  if  you  store  the  chemicals  in  a  dark  place.) 

2.  3  glass,  plastic,  or  stainless-steel  trays.  (Should  be  about 
two  inches  deep  and  larger  than  the  largest  size  film  you  ex- 
pect to  use.  Mark  them  D,  S,  and  F.  Use  them  for  the  same 
chemicals  each  time.) 

3. 1  piece  of  clear  glass,  W-ineh  thick.  (Should  be  larger  than 
the  largest  size  film  you  expect  to  use.  Contact  printing  frame 
may  be  used  instead.) 

4  Black  backing  material.  (Should  be  larger  than  the  largest 
size  film  you  expect  to  use.  I  use  a  sheet  of  black  plastic  foam. 
Material  such  as  cloth  will  produce  lint  that  will  give  you  fits. 
Not  required  if  you  use  contact  printing  frame.) 

5. 1  large  plastic  tray  or  tub.  (Used  for  washing  film.) 

Table  2.  Hardware  needed. 


such  things  as  QSL  cards  us- 
ing the  line-positive  tech- 
nique. The  Photographic 
Lab  Handbook,  by  John  S. 
Carroll,  is  an  excellent  ref- 
erence for  this  type  of  work. 
Eastman  Kodak  also  has  a 
library  of  publications  on 
the  use  of  their  products, 
most  of  which  should  be 
available  from  your  photo 
dealer. 

The   red   opaquing   pens 


recommended  here  are 
sometimes  hard  to  come 
by.  Black  india  ink  is  a  good 
substitute  but  can  be  hard 
to  see  on  the  black  image. 
Standard  marking  pens  do 
not  work  too  well,  in  my  ex- 
perience, The  ink  seems  to 
vary  widely  in  its  light-filter- 
ing characteristics. 

Thanks  to  my  wife,  Rita, 
for  helping  me  with  this 
article.l 


Dirty  Power 

In 


Computer 
Protection 


Ultra  Quiet 


pi 


KLEEN  4      I  %  -sr  k 

LINE 
CONDITIONER 


Prevents: 

•  Computer  Damage 

*  Brownout  Interruptions 


•  Lightning  Spike  Damage 

•  Disruptive  line  Noise 

•  Program  Errors 


Regulator  *  Filter  •  Suppressor 


KLR-250A  250  Watt  Load 

KLR-250A-1S0    250  Watt  Load;  Patented 

Filter  Isolated  Sockets 
KLR-500A  500  Watt  Load 

KLR-50GA-!  SO    500  Watt  Load;  Patented 

Filter  Isolated  Sockets 

Shipping:  f  12.75  Land;  $45,50  Air 

Ask  Your  Local  Dealer 


$291.95 

$346.95 

$390.95 

$445,95 


/aBF*  Electronic  Specialists,  Inc. 

1 7 1  South  Main  Street,  Box  389,  NaticK .  Massachusetts  01 760 

Toil  Free  Order  Desk  1-SO0-2  2  5-4676 

MasterCard.  VISA,  American  Express  #**  18 
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Merrill  W.  tfoscoe,  Jr.  W9UUC 
211  Grandview 
Elmhurst  \l  60126 


"We've  Been  Boarded!" 

When  the  Lorelei  strayed  into  Nicaraguan  waters, 
hams  came  to  the  rescue.  Here,  the  net  results. 


Following  is  a  chronolog- 
ical account  of  an  event 
of  which  all  amateur  radio 
operators  can  be  proud.  This 
is  because,  beyond  any 
doubt,  it  was  an  instance 
where  the  Amateur  Radio 
Service  was  the  only  means 
by  which  comfort,  aid,  and 
reassurance  were  given  to 
certain  people  who  were  in- 
volved in  emergency  cir- 
cumstances. 

To  the  best  of  my  knowl- 
edge, all  of  the  operators  in- 
volved (whose  cooperation 
and  coordination  were  of 
critical  import}  were  these; 
Art  HH2A,  Fred  K20CS,  Bill 
HR1BL,  BobN6CSV,  Brian,  a 
non-amateur,  Dan  N6IAU, 
NJVII  (Coast  Guard,  Miami! 
N1CL5/5,  YV2CPC,  and  my- 
self, W9UUG 

I  usually  tune  in  my  radio 
to  the  Maritime  Mobile  Net 
on  14313  as  soon  as  I  get 
home  (Elm  hurst,  Illinois), 
around  3:30  or  4:00  in  the 
afternoon.  This  is  just  what 
I  did  on  Tuesday,  May  17, 
1983.  After  listening  for 
only  a  short  time,  I  heard  a 
station  say  he  was  mari- 
time mobile  with  emergen- 
cy traffic. 

HR1BL  (Tegucigalpa,  Hon- 
duras), who  was  net  control 
at  the  time,  asked  if  anyone 
had  a  good  copy  on  the  ship 
Both  K20CS  (Yonkers,  NY) 
and  HH2A  (Haiti)  said  they 
did.  Net  control  asked  them 
to  move  him  off  the  net  fre- 
quency. They  went  to  14324, 
and   t   followed  them  and 


told  them  I  also  had  a  good 
copy  on  the  ship. 

The  emergency  call  was 
from  Bob  N6CSV,  and  his 
signal  was  coming  from  with- 
in 12  miles  of  the  Pacific 
coastline  of  Costa  Rica.  He 
advised  that  the  emergency 
was  still  in  progress. 

He  stated  that  he  had 
been  sailing  with  three  other 
American  sailing  vessels  on 
a  pleasure  cruise  about  five 
days  out  of  Mexico,  They  all 
had  been  heading  for  Punta 
Arena,  Costa  Rica,  when  a 
storm  came  up  at  night  and 
blew  the  four  of  them  off 
course.  Soon  after  the 
weather  cleared  and  the 
next  day  had  dawned,  he 
found  himself  alone  at  sea— 
in  touch  with  the  others 
through  only  one  of  them, 
Brian.  It  was  Brian  who  had 
the  emergency  and  had  con- 
tacted N6CSV  by  VHF 
maritime  radio,  channel  16 

At  that  moment,  Brian 
came  on  frequency  and  said 
he  was  not  a  licensed  opera- 
tor, but  that  he  understood 
(correctly,  of  course)  that  in 
an  emergency  situation  it 
was  legal  for  him  to  trans- 
mit HH2A  couldn't  hear 
Brian  too  well,  but  I  could, 
so  he  asked  me  to  ascertain 
the  nature  of  the  emergency, 

Brian  informed  me  that 
he  was  aboard  the  sailing 
vessel  Lorelei.  He  told  me 
how  his  and  the  other  two 
ships  had  become  separated 
by    about    20    miles    from 


N6CSV  At  daybreak,  the 
three  saw  close  to  them 
land  which  they  believed 
might  be  Nicaragua.  Realiz- 
ing that  they  were  in  that  na- 
tion's waters,  they  immedi- 
ately headed  westward  and 
stayed  on  that  course  for 
some  time. 

It  was  then  that  the 
reason  for  the  emergency 
transmission  became  clear  I 
learned  that  on  deck  above 
Brian,  unaware  of  his  radio 
communications,  was  an 
armed  crewman  from  a 
Nicaraguan  gunboat.  All 
three  ships  had  been  board- 
ed (after  Brian  had  thought 
they  were  in  international 
waters),  and,  at  that  very 
moment,  they  were  guarded 
and  under  orders  to  sail  for 
the  Nicaraguan  port  of  San 
Juan  del  Sur. 

At  this  time,  HH2A,  who 
could  hear  enough  to  get 
the  picture,  suggested  that 
this  called  for  US  State  De- 
partment attention.  K20GS 
agreed  and  said  he  would 
place  a  call  to  the  depart- 
mental emergency  number 
at  once. 

Still  having  the  best  con- 
tact with  both  Brian  and 
N6CSV,  I  informed  them 
both  of  our  actions.  Brian 
then  asked  me  to  call  his 
brother  in  the  States  and  ap- 
prise him  of  the  situation, 
but  ask  that  he  not,  at  this 
time,  let  his  wife's  folks 
know  what  was  taking  place. 
At  this  point  YV2CPC  (Phil- 


adelphia)—I  believe  that 
was  his  call— came  in  to  say 
that  he  was  portable  in  the 
area  and  would  stand  by  in 
case  he  was  needed, 

Brian  and  I  were  keeping 
our  transmissions  as  short 
and  infrequent   as  possible 

to  minimize  the  chances  of 
having  any  Nicaraguans  over* 
hear,  but  now  Brian  in- 
formed me  that  the  crisis 
was  deepening.  He  had  just 
been  informed  on  VHF  by 
the  skipper  that  the  order 
had  been  given  that  all  men 
would  have  to  leave  the 
ships  when  they  reached 
land  and  that  all  the  women 
would  have  to  remain  on 
board. 

About  this  time,  K20GS 
came  back  on  and  said 
Coast  Guard,  Washington, 
was  going  to  handle  every- 
thing and  would  be  up  on 
frequency  soon. 

For  a  long  time  nothing 
was  heard  and  tension  be- 
gan to  mount  N1CLS  porta* 
ble  5  came  on  and  said  he 
was  at  Keesler  Field,  Biloxi, 
and  had  a  direct  line  to  New 
Orleans  if  needed- 
Final  ly,  after  more  delay, 
K20GS  came  back  to  say 
that  NMI  (Coast  Guard,  Mi- 
ami) was  now  going  to  han- 
dle everything  and  would  be 
up  on  frequency  soon. 

After  what  seemed  a  half 
hour  or  longer  but  actually 
was  only  about  another  ten 
minutes,  NMI  did  come  up 
on  frequency.  But  could  we 
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turn  all  transmissions  over 
and  just  listen?  No,  NMI  had 
such  a  terrible  ac  hum  on  his 
signal  that  he  was  very  diffi- 
cult to  copy  and  was  impos- 
sible for  Brian.  I  had  to  con- 
tinue to  relay  all  trans- 
missions. 

NMI  needed  specific  in- 
formation,  and  I  obtained  it 
from  Brian:  the  names  of  all 
ships  and  their  documenta- 
tion numbers,  the  home  port 
for  each,  a  contact  phone 
number  in  the  States  for 
each  ship,  and  the  names  of 
all  persons  on  each  ship. 

NMI  also  wanted  to  know 
if  all  parties  were  American 
citizens,  if  all  three  ships 
had  been  boarded  simulta- 
neously, and  where  they 
were  heading.  I  reported  for 
Brian  that  the  answer  was 
yes,  they  were  all  American 
citizens,  and  that  they  were 
being  taken  to  the  port  of 
San  Juan  del  Sur.  Then  NMI 
wanted  to  know  if  they  were 
under  any  kind  of  harass- 
ment or  were  being  taken  in 
forcibly, 

Looking  back  to  that 
Tuesday,  May  17,  I  believe 
now  that  it  was  at  this  point 
that  tension  had  been  at  its 
highest,  for  Brian's  answer 
gave  us  our  first  reason  to 
begin  to  feel  better  No,  no 
actual  harassment  Brian 
said,  even  though  there  were 
the  aimed  guards  on  all 
ships.  In  spite  of  this,  said 
Brian,  all  three  ships  were 
keeping  in  continuous  con- 
tact with  each  other  via  their 
VHF  marine  radios,  and  no- 
body was  being  threatened. 

At  this  point  we  heard 
from  HR1BL  again.  He  in- 
formed us  that  he  was  in 
touch  with  the  American 
Embassy  there  in  Tegucigal- 
pa, While  he  was  on  the 
phone  with  them,  he  wanted 
to  pass  on  the  same  informa- 
tion which  I  had  relayed 
from  Brian  to  NMI.  I  there- 
fore gave  it  to  him,  A  short 
while  later,  we  learned  that 
the  embassy  in  Tegucigalpa 
was  in  communication  with 
the  embassy  in  Managua, 
the  Nicaraguan  capital. 

Tension  heightened  once 
more  when  it  was  reported 
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by  one  of  the  listeners  on 
both  the  VHF  channel  and 
14.324  that  one  American 
on  one  of  the  boarded  ships 
had  given  a  real  tongue  lash- 
ing in  Spanish  to  one  of  the 
Nicaraguan  naval  officials 
regarding  their  capture  and 
being  forced  to  sail  into  a 
Nicaraguan  port.  Almost  at 
once,  however,  a  follow-up 
report  cleared  the  air  and  it 
seemed  that  everybody  was 
being  very  cooperative. 

It  is  an  indication  that  un- 
derstandings were  then  fi- 
nally being  reached  by  all 
concerned,  that  the  last 
transmission  I  logged  — at 
231 5Z— was  to  the  effect 
that  at  least  six  ships  in  the 
Bay  of  Coco  (off  Costa 
Rica— where  N6CSV  had 
sent  out  his  call  for  help) 
had  been  listening  to  all  that 
was  said  and  reported  that 
there  was  plenty  of  beer  on 
ice  ready  for  all  ships  return- 
ing from  the  high  seas! 

Now  we  come  to  the  af- 
termath of  the  story.  At  ap- 
proximately 0110Z  on  May 
19  (2010  Chicago  time,  on 
the  18th),  I  contacted  Dan 
N6IAU  on  board  one  of  the 
ships  which  had  been  seized, 
He  seemed  to  know  me  by 
name  and  asked  me  to  make 
some  phone  patches  for  him. 

We  had  a  very  good  rag- 
chew  about  the  whole  epi- 
sode, and  from  it  and  the 
phone  patch  I  made  for  him 
to  his  mother,  I  learned 
more  about  what  had  then 
happened. 

It  turned  out  that  as  a  li- 
censed amateur  operator  he 
had  been  listening  to  every- 
thing which  transpired  be- 
tween me  and  Brian.  I  never 
asked  him  the  reason  he 
didn't  ever  transmit,  but 
who  knows,  perhaps  he  felt 
the  armed  guards  on  his  ship 
might  come  down  at  any 
time. 

He  felt  that  one  reason 
they  were  released  so  quick- 
ly from  San  Juan  del  Sur  was 
that  the  Nicaraguans  didn't 
want  the  counterrevolution- 
aries in  their  country  to  get 
hold  of  the  situation  and 
perhaps  blow  it  up  all  out  of 
proportion.  He  also  stressed 
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antenna  switches 


#5M 


Heavy  Duty  switch  for  taw 

1  Kw  POWER  -  2  Kw  REP. 


#594 


*5W 


Slngto  Pote,  3  Position 
Desk  or  wall  mount 
Alt  unused  positions  grounded 

#  593  -  UHF  connectors/ $27.25 ' 

#  596  -  BNC  connectors  /  $36.50 " 

2  tot*,  2  Posrrion.  bypasses, 
linears,  reflecfornerers,  antenna 
tuners,  etc 

#594  -  UHF connectors /  $34.25 " 

Single  Pole,  5  Position.  oH  unused 
positions  grounded. 

#595-  UHF  connectors/  $32.00* 
#597  -  BNC  connectors/  $46.50' 

■  Shipping  and  handfing  for  any 
item  add  $2  each 


ALL  OUP  PRODUCTS  MADE  JN  USA 

BARKER  ft  WILLIAMSON 

Quality  Communication  Roducts  Since  1932 
At  your  Distributors  write  or  cafi 
10  Canal  Street.  Bristof  PA    19007 

(215)  755*5581   ^11 


how  very  well  they  all  were 
treated. 

N6IAU  even  mentioned 
the  fact  that  they  had  shown 
the  gunboat  guards  the 
weapons  they  had  on  board 
their  ships  for  purposes  of 
self-protection.  The  guards 
hadn't  been  at  all  interested 
and  made  no  move  to  con- 
fiscate them 

Not  only  were  they  not 
harassed,  but  while  at  San 
Juan  del  Sur,  the  Minister  of 
Defense  invited  his  father  to 
go  to  Managua  for  a  tour! 
The  Minister  took  his  father 
around  the  city  and  bought 
him  a  steak  dinner  and  some 
drinks.  N6IAU  said  they  all 
had  been  a  little  anxious 
while  his  father  was  gone, 
but  when  he  returned  were 
pleased  by  the  report  that 
the  steak  was  one  of  the  best 
ever  served  anywhere  in  the 
world! 

Finally,  you  readers  should 
know  that  N6IAUrs  mother 
said  that  while  the  State  De- 
partment had  kept  in  close 
contact  with   her  and  had 


continually  assured  her  that 
they  would  let  her  know  as 
soon  as  they  had  fresh  infor- 
mation, thanks  to  amateur 
radio,  she  was  able  to  call 
the  State  Department  and 
be  the  one  to  report  the  up- 
to-date  news! 

In  conclusion,  I  would 
just  like  to  state  that  much 
of  the  credit  for  the  success- 
ful outcome  of  this  episode 
should  go  to  Fred  K20CS 
for  contacting  Washington 
and  apprising  them  of  the 
situation  and  to  Bill  HR1BL 
for  quickly  reporting  the 
details  needed  to  our  em- 
bassy in  Honduras.  All  I  did 
was  relay  information  to 
NMI  and  to  HR1BL  when  he 
had  our  embassy  on  the  fine 
HH2A  also  did  a  fine  job  as 
net  control. 

I  would  like  to  thank  Jack 
K4DMK  (aka  the  Swamp 
Rat)— who  does  a  fantastic 
job  as  coordinator  of  the 
14313  MM  net— for  infor- 
mation received  to  help  me 
in  the  preparation  of  this 
article.  ■ 


73  Magazine  •  December,  1983    33 


AMATEUR  TELEVISION 


ATV  TRANSMITTER/CONVERTER 

$399  delivered 
TC-1  plus 


•  OVER  10  WATTS  PEP  OUTPUT.  Crystat  controlled  continuous 
duty  transmitter.  Specify  439.25h  434.0, 426.25  standard  or  other 
70  cm  frequency.  2  freq.  option  add  $26, 

•  BASE,  MOBILE,  or  PORTABLE.  Use  the  builtin  AC  supply  or 
external  1 3.8  vdc.  Do  parades,  Marathons,  etc. 

•  TWO  VIDEO  AND  AUDIO  INPUTS  for  camera,  TVRO,  VCR,  or 
computer.  Wide  bandwidth  for  broadcast  quality  color  video  and 
computer  graphics.  Standard  broadcast  subcarrier  sound  which  is 
heard  thru  the  TV  speaker. 

•  RECEIVE  ON  YOUR  STANDARD  TV  SET  tuned  to  channel  3  or  4. 
Sensitive  varicap  tuned  TVG-2L  downconverter  covers  simplex  and 
repeater  freq,  over  the  whole  420-450  mHz  70  cm  amateur  band. 

•  ATTRACTIVE  10.5  x3x  9  CABINET. 


FCC  &  NASA  OKs  SHUTTLE  VIDEO 

Wa nt  a  chance  at  seeing  W5LFL  Itve  as  he  works  2  meters? 

Its  been  great  hearing  the  audio  on  the  various  repeaters,  but 
now,  if  you  hold  a  technician  class  or  higher  license,  and  have  a 
TVRO  capable  of  receiving  Satcom  IR  transponder  13,  you  can 
repeat  the  space  shuttle  video  to  your  fellow  hams  using  our  TC-1 
plus,  Just  connect  the  composite  video  and  fine  audio  from  the 
Satellite  receiver  to  the  video  and  audio  inputs  of  the  TC-1. 
Depending  on  your  antenna,  coverage  wil  I  be  typically  the  same  as 
2  meter  simplex.  Local  area  hams  can  receive  with  just  one  of  our 
70  CM  downconverters  and  an  antenna. 

ATV  70  cm  DOWNCONVERTERS 

For  th  ose  who  want  to  see  the  repeated  shuttle  video,  and  other 
ATV  action  before  they  commit  to  a  complete  station,  tbeTVC-4  is 
for  you.  The  TVC-4  contains  the  TVC-2  module  mounted  in  a 
cabinet  with  AC  supply  ready  to  go.  Tunes  420  to  450  mHz.  Just 

connect  70  cm  antenna  and  yourTVset  tuned  toch  3  or 4  $89 

delivered. 

TVC-4  L  hotter  pre  amp  for  fringe  areas  . ,  $99  delivered  J 

TVC-2  wired  and  tested  module,  Req,  12  vdc.  MRF9Q1~preamp 

stage.  Varicap  tuned  420-450  mHz,  A  low  cost  start  at $49 + 

TVC-2 L  hotter  NE54535  preamp  stage $59  delivered. 

TVC-2G  GaAsFet  preamp  stage.  Antenna  mounting $79 

CALL  OR  WRITE  FOR  OUR  CATALOG  or  more  information  on 
ATV  antennas,  transmit  modules,  cameras,  and  much,  much  more 
See  chapter  14  pg  30-32  1  983  ARRL  Handbook, 

TERMS;  Visa,  Mastercard,  or  cash  only  UPS  CODs  by  telephone  or  mail 
Postal  money  orders  and  telephone  orders  usuaElv  shipped  within  2  days.  All 
other  checks  must  dear  before  shipment  Transmuting  equipment  sold  only 
to  licensed  amateurs. 


(213)  447-4565  m-f  8arn-6pm  pst. 

P.C.  ELECTRONICS 

Tom  W60RG      Maryarm  WB6YSS 


2522  Paxson  Lane 
Arcadia  CA  91006 


Season's  DJ, 
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THE  NORTHEAST'S  LARGEST  FULL  LINE  AMATEUR  DEALER 
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ICOM  IC-720 


YAESU  FT707 


ROBOT  800 


DRAKE  TR7-DR7 


ORDER  TOLL  FREE  1  -800-448-9338 

FEATURING:  Kenwood,  Yaesu,  lcomT  Drake,  Ten-Tec,  Cubic,  Dentront  Alpha,  Robot,  AEA,  Tel-rex,  Astron, 
Avanti,  Belden,  CES,  Daiwa,  J.W.  Miller,  Panasonic,  B&W,  Mirage,  Vibroplex,  Bencher,  Info-Tech, 
Universal  Towers,  Callbook,  ARRL,  Astatic,  Shure,  Tempo,  VoComt  KLM,  Hy-Galn,  Larsen,  Cushcraft, 
Hustler,  Mini-Products,  Bird,  CDE,  Rohn,  Alliance,  MFJ,  Bearcat,  Telex,  Nye,  Palomar  Engt,  Kantronics, 
Hayden,  Ameco,  Collins.  SaxtOH 

We  provide  factory  authorized  warranty  service  for  most  major  lines  of  equipment,  and  after-warranty 
service  on  all  other  brands.  Write  or  call  for  a  quote.  You  Won't  Be  Disappointed. 

We  are  just  a  few  minutes  off  the  NYS  Thruway  (1-90}  Exit  32 


|mnto'fiu-|pl 


ONEIDA  COUNTY  AIRPORT  TERMINAL  BUILDING 
GRISKANY.  NEW  YORK  13424 

hf  Y    Res.  Call  [3151  736-OlflJ  *r3?* 


Warren     K2IXN 

8ob-WA2MSH 

Al  -  WA2MSI 
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SCANNER  WORLD,  USA 


100 


BEARCAT' 

List  Pnce  $449.95 

Aumttr  World  Price  #27*.  99 

Handheld  digital  programmable .  no  crystal 
portable  scanner.  16  channels,  search  feature 
plus  more!  Frequency  range;  30-50.  138-174. 
406-512  MHz  FM.  Included  (n  the  package  is 
a  flexible  rubber  antenna,  earphone,  battery 
charger/ AC  adapter,  6  AA  Ni-Cad  rechargeable 
battefles  and  a  heavy  duty  carry  case.  AH  tor 
the  tow  price  of  $279.99. 

BEARCAT*    300 

List  Price  $549.96 

Scmiw  Wmrtd  Price  $335 ,99 

50  Channel,  7  band,  digital  programmable,  no 
crysiai  scanner.  AM  aire  rah  and  public  service 
band.  AC/DC  priority  channel,  search  feature, 
plus  more1  Frequency  range  32  50  FM,  117-136 
AM,  144-174  FM.  421-512  MHz  FM 

BEARCAT®    151 

List  Price  $249.95 

Scanner  World  PrUm  *  J  54.99 

10  Channel  5  band,  AC  only,  digital,  program- 
mable, no  crystal  base  scanner  Frequency 
range;  30-60,  144-174,  440-512  MHz. 

BEARCAT*    210XL 

List  Price  $34995 

Semmnmr  World  PrUe  $214.99 

IB  Channel,  6  Band,  digital  programmable,  no 
crystal  AC/DC  scanner.  Search  feature,  scan 
delay,  lockout,  plus  much  more!  Frequency 
range;  32  50.  144-174,  421  512  MHz. 

BCD  LISTEN-IN 

Sc«na*r  World  FHce  $33.99 

Hand  held,  pocket  sized,  one  channel  portable 
professional  FM  Pager  type  receiver  with  10  to 
30  mile  receiving  range.  Includes  telescopic 
antenna,  squelch  &  volume  controls,  and  crystal. 
Uses  standard  9  volt  transistor  battery  (battery 
not  included).  Available  in  high,  low.  or  UHF 
Band  Specify  frequency  needed  when  ordering, 
(Optional  rubber  antennas  also  available}, 

REGENCY®    MX  3000 

List  Price  $299.95 

Scmmmmr  World  Prlcm  $  196,99 

30  Channel.  5  band,  digital  programmable,  no 
crystal,  AC/DC  scanner,  mobile  design,  includes 
mobile  mounting  bracket.  Priority,  delay  and 
much  more.  Optional  mobile  cord  with  cigarette 
lighter  ptug  $4.95  each  Frequency  range;  30-50, 
144-174,  440-51 2  MHz 


10  New  Scotland  Ave.,  Albany,  NY  12208 

250 


518/436-9606 


JIL  SX-100 

List  Price  $269  99 

Scanner  World  Price  SJS*\99 

16  channeK  5  band,  digital  programmable,  no 
crystal  scanner.  Frequency  range  30-54  MHz, 
140*174  MHz,  410-514  MHz.  AGDC  for  base  or 
mobile  use,  fast-slow  scan  speed,  variable 
scan  delay,  quartz  digital  dock,  automatic 
search,  dimensions  SV*"'*  k  Va"  h  x  9  T/8  D. 
All  of  the  above  plus  more  for  the  low  price 
of  $138.99.  


JIL  SX200  „.„  $269.99 


Monitor  Crystals— s2. 95  each 

We  stock  thousands  of  crystals  lor  All  brands  of  scanners 
Order  by  frequency  number  and  brand  of  scanner,  II 
crystal  *s  qui  of  stock.  we  witt  supply  crvsTa'  cemhcaie 
lor  prepaid  delivery  direct  to  you 


NOTICE 

At  new  ifems  become  tva'**G'e  M  the  future,  we  wiii 
add  fftese  to  our  montfiif  edver ftsemenf  s  //  you  movks 
hka  information  or  pr*ce*  on  merenamjjse  nor  released 
as  *e*  bf  manufacturer,  g*ve  us  j  caff  For  the  pa$t  is 
year?  Scanner  Worto  nas  been  ffte  ft  Scanner  Dtstn 
Qvtw  mth  me  largest  on- nana  inventory  anywhere. 


BEARCAT9 

Ust  Price  $429.95 

Scanner  World  Pric*  $265.99 

50  Channel  6  band  digital,  programmable,  no 
crystal  scanner  of  public  service  bands.  AC/DC. 
Frequency  range:  32  50  FM,  146-174  FM.  42f>512 
MHz  FM,  Search,  delay,  lockout,  recall,  priority, 
clock  plus  much  more  for  only  $265,99, 


Super  Special  Package  Sale!! 

REGENCY  HX-650 

Pocket  Scanner 
6  CHANNELS  —  4  BANDS 


VHF-Lo... 
VHF-High . 

UHF 

UHF-T..... 
Small  Size 


.... 30  to  50  MHz 

.     146  to  174  MHz 
450  to  470  MHz 

470  lo  512  MHz 

3*"WxSU"Hk  l"D 


Quality  features  included  in  the  Regency  HX-660  are 
6  channels  -  4  band  coverage,  lockout  switches. 
manual  step  switch,  scanning  speed  Of  15  Channels 
per  second,  long  idsnng  LEO's,  volume  &  squelch 
controls.  AC  adapter/charger  |acks. 

Sc&niwr  World's  Special  Package  Deal  includes 
the  Fallowing: 

■Regency  HX^BSO  Pocket  Scanner 
•MA-506  Garry  Case 

*Set  0l  A  AAA  Nickel  Cadmium  Baitenes 
•6  Monitor  Crystals  tspeciiy  frequencies  needed  or 
we  will  include  CStftHiGetes  'or  unknown  Irequenoes) 
•Flexible  Rubber  Ducky  Antenna 
■AC  Adapter  £  Charger 

Scunner  World  Package  Pric* 

'109.99 

(Pius  $5.50  Shipping) 


WILSON  WH-25 10 

List  Price  S663.00 

Scmmmmr  World  Peckeme  FHcn  $479  99 

QTI-COM  Plus  Transceiver,  2 -way  radio  fully 
programmable  In  transmit  or  receive  mode  plus 
CTCSS,  Private  Line,  Channel  guard-  No  Crystals 
to  buy.  10  channels,  high  band  {134  to  174  MHz) 
maximum  frequency  spread  6  MHz,  transmit  out- 
put 25  watts,  priority,  10  channel  scan,  plus 
more.  Conies  with  mobile  microphone,  mobile 
mounting  bracket,  mobile  antenna,  easy  pro- 
gramming instructions,  and  cable  assemblies  lor 
hookup.  (UHF  model  available  package  price 
J569.99J  Plus  S5.50  Shipping. 


RADAR  DETECT 

Whistler  Spectrum"  „_.,*., 

Whistler  Remote  Spectrum  * 
Whistler  Q2000*                       

Whistler  GT200* 

Fox  XK 

Fox  XK  Remote . .............. 

ORS 

...  $214.99 

...    214  99 

18999 

1 16.99 

84  99 

...    9999 

....  1 39.99 

....  189.99 

.229  99 

....  1 19,99 

....    94.99 

142  99 
. ...  173.99 
are 

Supertax  V<x en" .... 

Supertax  Remote* ....  * 

Fox  Super-Trucker" 

Fox  XKMfl  (Motorcycle) 

Regency  R$2 * 

Regency  RS3  Remote* 

Above  units  marked  with  * 
superheterodyne  type 

All  Band  Monitor  Antenna* 

For  added  receiver  gain,  includes  cable  and  connectors 
for  scanning  monitors 

Magnetic  Mobile  Antenna  (ANT  l) 

Trunk  Mount  Mobil*  Antenna  {ANT  2) 

Mirror  or  Light  Bar  Mount  Mobile  Anlenna  (ANT-3) 

Gutter  Clio  Mo&fie  Antenna  pUtfM) 

Hole  Mount  Mobile  Antenna  (AN?  5) 
Base  Antenna  with  50'  Cable  A  Connectors  (ANT4>) 
For  Snipping,  pmeae  add  $250  per  antenna  tn 
CoftUnmniMl  USA 


23  99 
27  99 
23  99 
25  99 
22  99 

£9  Wf 


ft  EG  EN C T  M 1 00  AC  DC  1 0  Channel  LMU  Digital  |1 79  99 
REGENCY  HXaSO  Pocket  Scanner  with  AC  Adapter. 

Rubber  Antenna  A  Charger 82.99 

REGENCY  MA-5Ce  Carry  Case  lor  HX-&50  4  H-604      l£J# 

REGENCY  K  100  AC/DC  10  Channel  HLU 1 40.99 

REGENCY  POLARIS  Ml  5500  Marine  259.99 

REGENCY  RI040  AC  10  Channel  Programmable 

DflS>C     HuHHtaiPrif?  I        I  LI      I      ■     |      A     ■     ■     J      ■■XIIILLJJ.II      k    f     1     i    1     I     K    J  I  aDp  VV 

REGENCY  filOO  AC  10  Channel  LHU  Digital 1S4.99 

REGENCY  C403  AC  4  Channel  Crystal  HLU 06.99 

REGENCY  E106  AC/DC  10  Channel  HLU  Crystal  114.99 
REGENCY  RtOfl  AC// DC  10  Channel  HLU  Crystal  m  99 
REGENCY  DftiO  AC  50  Channel  HLU  A  Air  Digital  249.99 
REGENCY  0300  AQDC  30  Channel  HLU  Digital  1 79  99 
FANON  MBH  LU  B  Chan  nel  M  m>  M  obi  to  Crystal  99.99 

FANON  PSK  1  AC  adapter  for  MSHLU  12  99 

F ANON  SI^Lma  e^HLU  Handheld  Cry&lai  Scanner  1COJ9 
FANON  CHB-6  ChaioerfAC  Adapter  for  &l*m  6  12-99 

FANON  CAT-A  Carrying  Case  with  Belt  dtp. 11J9 

FANON  AUC4  A  utol  ighier  Adapter/^Cnarger  1 ; 

FANON  SCMAe  Mobile  AdaptenCnargerrAmpJiiier 

tor  Slim  L»ne  6  HLU 

FANON  PSK -6  Base  Power  Soopry  for  SCma-6 
FANON  FCT-200  Cordless  Telephone. . 
BEARCAT    20T20  40  Channel  Digital  Scanner 
BEARCAT    200  16  Channel  Digital  Scanner 
BEARCAT    &  HLU  AC  CrystaJ  Scanner 

BEARCAT    Weather  Alert  BOW  A 

BEARCAT    1  «0  HLU  16  Channel  Base  Scanner 

BEARCAT    FIVE-SIX  Pocket  Scanner 

BEARCAT    SP-56  Carry  Case  tor  BC  5* 

BEARCAT  BC  260  AC/DC  Scanner. 

BEARCAT'    D  X  1 000  S  hart  wave  Rad  io. 

FBE  BEARCAT  Frequency  Directory  Eastern  USA 

FBW  BEARCAT  Frequency  Directory  Western  USA 


■     H     f     P     1 


1 

124.99 

27199 

174J9 

B6.99 

39.99 
159.99 
126.99 
.  12.99 
269.99 
519.99 
10.99 
10.99 


Air  Scan  Directory,                                   ♦.,...,. 795 

Ftailroad  Frequency  Dueciory 7.95 

Coved  InLeltigency  Electronic  Eavesdropping  8.95 

Covert  Techniques  for  iniercepiing  9  95 

Top  Secret  Registry  ol  US  Gov't  Frequencies  9.95 

Energy  Scan  Directory 5J95 

Survival  Ftadio  Frequency  Directory  6.95 

Complete  Guide  io  Scanners  and  Monitors  9-95 

B-4  Sel  of  4  Triple  AAA  Ni-€ad  Baltenes  8  99 

B-6  Set  of  4  Double  AA  Ni-Cad  Batteries  7.99 
A-2*           icement  Telescopic  Antenna  tor  Bearcer* 

Base  Scanner  446 

Motoroia  Type  1  3  volt  N*-Qad  Paget  Battery  A5S 
Wilson  WAH-2080  High  Band  100  Watt  Amplifier      209.99 

Russei  Rubber  Oucfc-e  Hi  Lo-UHF  ij,99 

BEARCAT  20  /  20 

List  Price  $439.99 

Scaumer  Worid  Pricf  $275.99 

40  Channel,  (2  banks  of  20  each),  7  band,  digital 
programmable,  no  crystal  scanner.  Frequency 
rang©  32  50  MH7.  FMt  118  136  AM  Aircraft, 
144-174  MHz  FM,  Public  Service,  421-512  MHz 
Public  Service  AC/DC,  Search,  Mobile  Mounting 
Bracket  an  AC  &  DC  Cords  included 


MOST  MERCHANDISE  IN  STOCK  FOR 
IMMEDIATE  SAME  DA  Y  SHIPMENT 


Ordering  Information 

Call  $518)  436-3606  to  place  orders  &>  phone  0*  m»l  orders 
to  Scatmat  World,  to  N#*  Scotland  Ave ,  Albany  ny 
12206.  Orders  will  oe  shipped  same  day  received  P> 
United  Parcel  Service  Scanner  World  accepls  VISA.  Was 
lerCdrd  CO  D  shipments  bv  United  Parcel  will  oe  tor 
casrv  or  certified  cnecks  only  Mail  orders  with  personal 
or  bus  mess  checks  will  be  held  3  weeks  for  bank  clear- 
ance Orders  with  cashiers  checks  or  money  orders 
shipped  same  day  received  Prices,  specifications  and 
terms  subject  to  change  without  prior  noiice  It  ilems  are 
quI  of  slock  we  will  backorder  and  nolity  you  of  delivery 
dale.  AH  Shipments  are  F  O  B  Scanner  World  warehouse 
in  Albany,  NY  We  are  not  responsible  for  typographical 
errors.  All  merchandise  carries  ruti  manufacturers  warranty 
Bid  Proposals  and  Purchase  Orders  accepted  horn 
Government  agencies  Free  full  line  catalogue  avu table 
upon  request  No  minimum  order.  New  York  State 
Residents  add  7%  sates  ta* 

Shipping  Charges 

Add  $3,00  par  scanner.  1?  SO  oar  antenna  and  $2  iO  tot  ail 
accessories  ordered  ai  same  time  (EiAmp*e  *  scanner 
and  T  anlenna  has  total  sfiippino  charoe  of  S5.S0  i  C  O  0 
shipments  will  be  charged  an  additional  $2  50  per  pack- 
age full  insurance  *s  included  m  shipping  charges  Ait 
orders  are  shipped  bv  Unrted  Parcel  Service  Shipping 
charges  are  tor  continental  USA  only  Outside  of  conti- 
nental USA.  please  ask  tor  special  shipping  Quote 


^S&e  List  of  Advertisers  on  page  130 
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A  Good- Buddy  Power  Booster 

for  Converted  CBs 

KE4  VP  turned  an  illegal  amplifier  into 
a  law-abiding  citizen.  You  can,  too. 


tttimt  fAtreil  fc  KE4VP 

Rt  X  Box  658 

V\  aherboro  St  29488 


ANTE UNA  4 


t*ClTEfl  <       * 


ANTENNA  <■ 


PTT    LINt  <■ 


Fig,  I.  Block  diagram  using  COR  (top)  and  transceiver  PTT 
line, 


With  varying  degrees 
of  success,  I  have 
converted  several  CB  trans- 
ceivers for  use  on  10  me- 
ters; the  most  recent  was  a 
Realistic  TRC448.  After 
conversion,  the  transmitter 
would  produce  only  1  Watt 
AM  and  4  Watts  SSB  I  felt 
that  a  little  more  power 
would  provide  a  more  satis- 
factory mobile  signal.  What 
I  needed  was  a  small  linear 
amplifier,  preferably  solid 
state. 

One  of  the  primary  rea- 
sons for  converting  a  CB  ra- 
dio in  the  first  place  was 
cost,  so  any  power  ampli- 
fier used  would  have  to  be 
inexpensive  to  build.  Ideal- 
ly, it  could  be  built  using 
parts  from  the  junk  box. 

After  spending  consider- 
able time  digging  through 


old  magazines  and  books, 
many  circuits  were  found, 
but  all  of  them  failed  to  meet 
my  requirements  They  either 
used  vacuum  tubes  (too 
much  current  drain),  pro- 
duced more  power  than  I 
wanted  (I  wanted  only  40  or 
50  Watts),  or  used  more  than 
one  power  transistor,  adding 
to  the  cost  of  construction.  I 
was  just  about  ready  to  for- 
get about  more  power  and 
use  what  I  had. 

A  few  days  later  I  found 
what  would  possibly  meet 
the  requirements  I  had  set 
for  an  amplifier:  It  was  inex- 
pensive, solid  state,  and  had 
low  current  drain.  A  friend 
had  a  small  amplifier  that 
had  originally  been  manu- 
factured (illegally)  for  the 
CB  market.  Like  most  ampli- 
fiers of  this  type,  the  manu- 


The  front  of  the  amplifier  shows  the  power  switch  on  the 
right  and  the  LED  power  indicator  on  the  left 

36     73  Magazine  *  December,  1983 


The  rear  view  shows  the  placement  of  the  SO-239  rf  connec- 
tors and  the  power  leads. 
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F/g*  2.  Power  amplifier. 
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F/g.  3,  Optional  COR  circuit 


facturer  did  not  put  his 
name  or  address  on  the  unit 
so  that  no  information  was 
available  on  the  circuitry 
The  only  way  to  find  out 
about  the  circuit  was  by 
drilling  out  the  pop  rivets 
holding  the  cover  and  look- 
ing  inside.  After  much  dis- 
cussion, my  friend  agreed  to 
let  me  take  his  amplifier 
apart. 

Once  the  cover  was  re- 
moved, I  saw  that  in  its  pres- 
ent state  this  was  not  what  I 
was  looking  for.  The  circuit 
board  was  poorly  laid  out, 
the  power  transistor  was  not 
mounted  on  the  board  but 
was  located  on  the  side  of 
the  enclosure  and  had  rath- 
er long  lengths  of  wire  run- 
ning to  the  circuit  board, 
and  there  was  no  output 
filtering. 

The  only  redeeming  fac- 
tors for  this  amplifier  were 
its  simplicity  and  the  avail- 
ability of  the  parts  used  in  it. 
It  was  definitely  a  junk-box 
project.  The  only  part  that  I 
would  have  to  buy  would  be 
the  power  transistor  With  a 
new  circuit  board  layout  per- 
haps some  minor  changes  in 
component  values,  and  out- 
put filtering,  I  should  be 
able  to  produce  a  usable 
amplifier. 

The  input  and  output 
coils  were  each  reduced  by 


half  a  turn,  LI  from  4V4  to  4 
turns  and  L4  from  3VS  to  3 
turns.  The  shank  of  a  %%? 
drill  bit  was  used  as  a  form 
for  each  of  these  coils.  They 
are  wound  of  16-gauge,  sol- 
id-copper wire,  either  bare 
or  enameled,  and  the  spac- 
ing between  turns  is  approxi- 
mately equal  to  the  diam- 
eter of  the  wire. 

The  collector  choke,  L3, 
was  close-wound  of  22- 
gauge  hookup  wire  (enam- 
eled could  be  used).  A  V4  " 
drill  bit  was  used  as  a  form 
for  this  coil.  Input  capacitor 
CI  was  changed  from  220  pF 
to  330  pF. 

A  new  circuit  board  that 
would  be  easy  to  make  and 
that  would  allow  all  of  the 


The  first  amplifier  constructed  did  not  have  a  heat  sink  as 
large  as  later  units.  The  only  heat  sink  used  other  than  the 
enclosure  was  a  small  strip  of  aluminum  used  as  a  mounting 
bracket.  This  proved  to  work  well  when  the  amplifier  was 
mounted  on  a  metal  automobile  dash.  The  COR  circuit 
board  and  relay  are  seen  in  the  right  end  of  the  enclosure. 
The  COR  board  was  soldered  to  the  amplifier  board  to  facil- 
itate mounting  and  conserve  space.  The  enclosure  shown  in 
this  photograph  measures  2M"X2Vb"X4"t  In  later  ver- 
sions, a  larger  enclosure  was  used. 


Fig.  4.  Power  amp  PC  board. 


output 


-INPUT 


Fig,  5.  Power  amp  parts  placement 
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Circuit  board  of  the  first  amplifier  constructed,  it  used  a 
flange-mounted  power  transistor  rather  than  the  stud 
mounted  MRF45SA  specified  in  the  parts  list.  Later  units 
used  MRF455As  because  they  only  require  a  single  round 
hole  in  the  boardf  making  them  easier  to  mount  The  input 
pad  is  at  the  upper  left,  the  output  at  the  upper  right 


Parts  List 


Power  Amplifier 

C1 

330  pF 

NE* 

S.26 

C2,  C6 

55-300- pF  compression 

trimmer 

FS* 

C3 

.01-fiF  disc 

FS 

1.35 

C4 

,001 -nF  disc 

FS 

.09 

C5 

1-fjF50-volt  radial  leads 

FS 

.16 

C7 

1200-pF,  1-kV  dipped  mica 

NE 

.75 

L1 

4  turns  %"  long  (see  text) 

L2 

te^H 

FS 

.24 

L3 

9  turns  (see  text} 

L4 

3  turns  %t"  long  (see  text) 

Q1 

MRF455A  or  equivalent 

NE 

14.08 

COR 

CI 

220  pF 

NE 

.26 

C2 

1-jiF?  50-volt  radial  leads 

FS 

.16 

D1 

1N914, 1N4148,  etc. 

FS 

.08 

D2 

1N4004  or  equivalent 

FS 

.12 

L1 

1.8  jiH 

FS 

.24 

R1 

470  Ghm,  %  Watt 

FS 

.25  (for  5) 

R2 

see  text 

Ryt 

DPDT  12-volt  coil  relay 

FS 

1J0 

Q1 

2N2222  or  equivalent 

FS 

.90 

Miscellaneous 

RS1 


.99 


2.49 
1.99 
.79  (for  2) 


2  connectors  (SO-239) 
Enclosure,  aluminum  box, 

5V*wx3"x25i"  RS 

1  SPST  switch  RS 

1  red  LED  indicator  RS 

1  series  resistor  for  LED  (use  470-Ohm 

resistor  from  COR) 

•  NE— Newark  Electronics,  500  N,  Pulaski  Rd.f  Chicago  JL 
60624;  FS— Fuji-Seva,  Box  3375,  Torrance  CA  90510; 
RS—Rad to  Shack. 


components  to  be  mounted 
on  it  was  designed  I  used 
[/}h"  double-sided  fiberglass 
circuit  board  with  etching 
on  one  side  and  the  foil  left 
intact  on  the  bottom  Com- 
ponents were  soldered  di- 
rectly to  the  foil  pads  on  top 
of  the  board.  There  is  only 
one  hole  drilled,  in  the 
center  of  the  board  — the 
one  for  the  power  transistor. 
The  power  transistor  mounts 
through  the  hole;  tts  stud 
goes  through  the  box  used 
as  an  enclosure,  and  a  '/,/' 
thick  piece  of  aluminum 
was  used  as  a  heat  sink.  {The 
aluminum  should  be  the 
same  length  and  width  as 
the  enclosure.)  Small  spac- 
ers should  be  used  between 
the  circuit  board  and  the 
enclosure  to  support  the 
board.  No  strain  should  be 
placed  on  the  transistor 
leads,  and  care  should  be  ex- 
ercised when  tightening  the 
nut  on  its  mounting  stud 

Tune-up  of  the  amplifier 
is  simple;  Connect  the  ex- 
citer (3  or  4  Watts  AM  or 
CW)  to  the  input  of  the  am- 
plifier and  a100-Watt  power 
meter  and  a  50Ohm  dum- 
my load  to  the  output.  Ad- 
just trimmer  capacitors  C2 
and  C6  alternately  for  maxi- 
mum power  output,  When 
maximum  output  is  ob- 
tained, adjust  C6  for  approx- 
imately  50    Watts   output 


Compression  or  expansion 
of  coils  LI  and  13  may  be 
necessary  to  obtain  maxi- 
mum output.  A  12-volt  pow- 
er supply  capable  of  supply- 
ing 5  to  6  Amps  of  current  or 
a  12-volt  battery  should  be 
used  as  a  power  source  dur- 
ing this  procedure. 

The  MRF455A  is  rated  for 
60  Watts  when  used  with  a 
finned  heat  sink,  but  neither 
the  transistor  nor  the  heat 
sink  (the  aluminum  plate) 
gets  warm  during  normal 
use.  Care  should  be  exer- 
cised during  tune-up  to  keep 
the  output  near  50  Watts,  or 
ihe  transistor  may  possibly 
be  overheated, 

There  are  two  ways  of 
controlling  the  amplifier;  by 
using  a  COR  [carrieroperat- 
ed  relay)  or  by  using  the  PTT 
line  in  your  transceiver  If 
your  transceiver  uses  relay 
switching,  as  mine  does,  it  is 
a  simple  matter  to  run  a  con- 
trol line  from  the  PTT  line  to 
the  amplifier-control  relay. 
If  you  have  electronic 
switching,  the  COR  proba- 
bly will  be  the  easier  way  of 
controlling  the  amplifier;  a 
schematic  and  circuit  board 
layout  are  included  with  this 
article.  The  value  of  the 
electrolytic  capacitor  on  the 
base  of  the  switching  transis- 
tor will  have  to  be  changed 
for  use  on  SSB;  10  fJF  should 
be  about  right 


%  6.  COR  PC  board. 

RELAY     COIL 


RF    IN 
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Fig.  7.  COR  parts  placement. 


Depending  upon  the  relay 
used,  the  200Ohm  resistor 
in  series  with  the  relay  coil 
may  be  omitted  or  its  value 
adjusted  for  positive  switch- 
ing (the  relay  in  my  amplifier 
would  not  drop  out  without 
the  resistor). 

A  filter  is  needed  on  the 
output  of  the  amplifier  be- 
fore putting  it  on  the  air.  It 
may  be  an  external  filter  or 
it  may  be  built  into  the  same 
enclosure  that  houses  the 
amplifier  I  used  a  tunable 
low-pass  filter  that  I  had 
bought  at  a  hamfest  I  tuned 
the  filter  for  minimum  inter- 
ference  on  TV  channel  2. 
(The  filter  has  seven  tunable 
sections.)  I  don't  know  how 
much  this  attenuates  the 
second  harmonic,  but  after 
tuning  there  was  no  interfer- 
ence to  the  TV  receiver. 

The  amplifier  is  broad- 
banded  and  should  work 
equally  well  on  other  bands 
For  this  reason  I  have  not  in- 
cluded parts  values  for  an 
output   filter.    Several    suit- 


able filters  are  discussed  in 

chapter  15  of  my  Radio 
Amateurs  Handbooks  Par- 
ticularly interesting  are  the 
Chebyshev  low-pass  and  the 
"Citation-Eliminator"  filters 
on  pages  15-7  and  15-8.  I 
have  not,  as  of  yet,  tried 
either  of  them. 

The  parts  used  in  the  con- 
struction of  this  amplifier 
are  readily  available.  Mine, 
with  the  exception  of  the 
MRF455A,  was  built  entirely 
out  of  parts  that  I  had  in  my 
junk  box.  If  all  new  parts  are 
used,  it  can  still  be  built  for 
under  S50XX)  Parts  sources 
and  prices  are  given  in  the 
parts  list  (If  you  shop 
around  you  can  probably 
find  lower  prices.)  I  can  sup- 
ply etched  and  drilled  PC 
boards  for  $7.50  and  an 
SASE  per  pair, 

I  will  try  to  answer  any 
questions  if  they  are  accom- 
panied by  an  SASE.B 

^American  Radio  Relay  League, 
Newington.  Connecticut,  1979 
Edition, 
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Timothy  Daniel  N8RK 
f  Peabody  Drive 
Oxford  OH  45056 


TVRO  Troubleshooting 

Cet  your  Earth  station  off  the  ground 
with  these  signal-enhancing  hints. 


My  head  swells  to  twice 
its  usual  size  every 
time  I  complete  a  home- 
brew project  After  all,  there 
is  nothing  quite  like  the  feel- 
ing that  accompanies  turn- 
ing a  handful  of  parts  into  a 
living,  breathing  circuit.  But 
then  again,  there  is  nothing 
worse  than  a  project  that 
doesn't  work  My  first  expe- 
rience with  a  satellite  TV 
system  taught  me  that.  No 
need  to  worry  about  a 
swollen  head;  |ust  give  me  a 
corner  to  hide  in  while  I  do 
the  troubleshooting 

It's  one  thing  if  we  are 
talking  about  a  three-chip 
keyer  that  you  have  a  grand 
total  of  $5  00  and  two  hours 
invested  in,  But  watch  out  if 
the  investment  is  in  the 
thousands  of  dollars  and 
hundreds  of  hours,  not  to 
mention  promises  made  to 
family  and  friends  Perhaps 
the  only  thing  worse  than  a 
TVRO  system  that  shows  no 
sign  of  working  is  a  TVRO 
that  puts  out  poor  quality 
pictures.  '7s  thai  the  best  ft 
can  do?"  the  neighbors  ask 
The  problem  isn't  the  sat- 
ellites;  it's  just  that  getting  a 
TVRO  up  and  running  isn't 
the  same  as  taking  a  $2000 
ham  radio  transceiver  out  of 
the  box  and  making  your 
first  QSO  ten  minutes  later. 
Troubleshooting  is  almost 
always  called  for.  Even  if 
you  buy  most  of  the  compo- 
nents for  TVRO,  it  takes 
some  fine  tuning  However, 
a  dB  here,  a  dB  there,  and 


pretty  soon  you'll  have  a 
picture  that  does  justify  a 
swollen  head. 

Gain  Without  Strain 

You  have  to  start  some- 
where, and  unless  you  know 
what  is  wrong,  I  suggest  you 
begin  with  the  antenna. 
Backtrack  a  few  steps  and 
take  a  close  look  at  the  way 
your  antenna  is  built.  The 
gain  of  a  parabolic  dish  is 
highly  dependent  on  the  ac- 
curacy of  the  surface.  Most 
commercially-built  anten- 
nas claim  efficiencies  be- 
tween 50  and  60  percent, 
based  on  a  surface  accuracy 
where  all  errors  are  less  than 
±  1/16  of  an  inch, 

You  can't  just  give  your 
antenna  an  eyeball  diagno- 
sis A  thorough  checkup  is  in 


order,  using  either  a  care- 
fully-made template  or  the 
mirror  method  described  by 
Steve  Gibson  in  the  April, 
1982,  issue  of  73.  The  final 
check  on  your  antennas  sur- 
face accuracy  should  be 
done  while  it  is  in  operating 
position  and  subject  to 
everyday  stresses. 

If  the  patient  seems  to  be 
in  danger,  take  preventive 
measures  before  proceed- 
ing. A  one-  or  two-piece 
molded  dish  that  is  out  of 
spec  could  spell  disaster 
while  antennas  made  from 
petals  can  sometimes  be 
strong-armed  into  shape. 
But  beware  of  a  need  for  ex- 
cessive pounding  or  bend- 
ing. The  whole  surface 
should  be  accurate,  not 
fust  one  side!  Luckily,  com- 


Photo  A.  Follow  the  crowd  and  point  your  antenna  in  the 
same  general  direction  as  everyone  else.  Be  sure  to  in- 
clude declination  in  your  azimuth  calculation. 


mercial  antennas  have  be* 
come  much  more  reliable 
in  recent  months,  but  do 
check  them  carefully  before 
you  buy. 

If  you  home-brewed  the 
antenna,  then  there  is  no 
one  else  to  blame  but  your- 
self Wood-frame  dishes 
covered  with  window  screen 
have  become  popular  and 
they  work  welt,  lust  make 
sure  that  each  of  the  ribs  is 
sanded  down  to  match  the 
master  and  that  the  screen- 
ing is  carefully  applied. 
Bulges,  ripples,  and  exces- 
sive overlapping  will  cost 
you  gain  If  you  have  built  a 
spherical  antenna  (some- 
times called  an  8-ball  or  Mc- 
Cu  I  lough  dish),  spend  an  ex- 
tra afternoon  adjusting  the 
tensioning  bolts.  Then  erect 
the  framework  and  recheck 
the  curvature  before  install- 
ing the  screen.  This  beats 
trying  to  smooth  out  the  sur- 
face after  it  has  been  sta- 
pled into  place. 

Perfect  Pointing 

Once  you  are  convinced 
that  there  is  no  way  to 
squeeze  another  ounce  of 
gain  from  the  antenna  sur- 
face, ask  the  question,  is  it 
pointed  in  the  right  direc- 
tion? Don't  laugh  and  turn 
the  page.  Photo  A  shows  the 
value  of  going  along  with 
the  crowd  But  the  chances 
are  that  you  don't  have 
twenty  other  satellite  anten- 
nas in  your  backyard  to  use 
as  references.  Assume  noth 
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ing  and  go  dig  out  the 
January,  1%2,  issue  of  73. 
On  pages  60-62  is  Steve 
Gibson's  cookbook  on  satel* 
lite  finding. 

Follow  the  equations 
carefully  Better  yet,  have 
your  ten-year-old  work 
through  the  numbers.  When 
you  are  done,  assuming  you 
live  in  the  northern  hemi- 
sphere, the  bearing  you  ar- 
rive at  should  be  somewhere 
on  the  southern  horizon. 
Chances  are  it  will  be  some- 
thing like  238  degrees  (New 
Hampshire)  or  202  degrees 
(New  Mexico),  The  elevation 
could  be  less  than  ten  de- 
grees if  you  live  in  the  Arctic 
or  as  much  as  ninety  if  your 
QTH  is  on  the  equator 

The  next  step  sounds  sim- 
ple but  isn't.  Is  the  dish 
pointing  in  the  direction  that 
the  numbers  say  it  should? 
You  will  need  some  sort  of 
compass  and  inclinometer 
to  find  out  and  you  must 
know  the  declination  for 
your  location,  There  are  a 
hundred  and  one  places  to 
find  the  declination,  or  how 
far  true  north  is  from  mag- 
netic north.  You  can  ask  at 
the  local  airport,  check  a 
topographic  map,  or  find  a 
knowledgeable  Boy  Scout. 
The  important  thing  is  to  in- 
clude declination  correctly 
in  your  antenna  aiming. 

Checking  the  elevation  of 
the  antenna  isn't  too  tough. 
A  protractor,  along  with  a 
string  and  small  weight,  can 
be  used.  Or  you  can  go 
whole  hog  and  buy  an 
inclinometer  at  the  local 
hardware  store  {see  Photo 
B).  The  method  is  up  to  you, 
but  check  and  double  check 
the  azimuth  and  elevation  of 
your  antenna.  Don't  stay  up 
nights  worrying  if  you  can't 
get  the  antenna  perfectly 
aimed.  After  all,  the  com- 
pass and  inclinometer  have 
limited  accuracy,  so  you'll 
need  to  do  a  little  jiggling 
anyway  to  get  the  best  pic- 
ture. 

We  have  been  operating 
under  the  assumption  that 
the  only  thing  between  your 
antenna  and  the  satellites 
is  a  lot  of  air  and  maybe 


Photo  S.  An  inclinometer  is 
elevation  of  your  antenna. 


the  occasional  sea  gull  or 
pigeon.  If  the  situation  is 
otherwise,  you  may  have 
built  a  nice  piece  of  outdoor 
sculpture  rather  than  a  satel- 
lite disht  Buildings,  trees, 
fences,  and  even  a  phone 
pole  will  absorb  microwaves, 
so  before  you  pour  the  con- 
crete, make  sure  that  the  an- 
tenna has  a  clear  shot  at  not 
just  one  bird  but  all  across 
the  satellite  belt  The  farther 
north  you  live,  the  more  you 
will  have  to  worry  about  ob- 
structions, thanks  to  the  de- 
crease in  antenna  elevation 
angle  that  occurs  as  latitude 
increases. 

If  a  potential  antenna  site 
looks  shakyr  consider  an- 
other location.  Consider 
even  a  roof-mounted  an- 
tenna as  shown  in  Photo  C. 
You  can  check  a  location  by 
running  a  test  with  a  por- 
table antenna.  This  can  con- 
firm a  clear  path  and  tip  you 
off  about  any  problems  that 
might  result  from  earth- 
bound    microwave    signals 


helpful  for  determining  the 


But  remember,  even  a  field 
check  can  backfire  Con- 
sider the  plight  of  one  TVRO 
owner  who  shortly  c 1 1 1  ■  * r  in- 
stalling a  system  found  that 
his  neighbor  was  building  a 
garage  that  would  stand  di- 
rectly in  the  signal's  path! 
Like  all  other  aspects  of  set- 
ting up  a  satellite  terminal, 
site  location  must  be  done 
with  care. 

Feedhorn  Fun 

Assuming  that  the  anten- 
na is  built  right,  located  in  a 
good  spot,  and  aimed  cor- 
rectly, it  is  time  to  consider 
the  next  link  in  the  TVRO 
chain,  the  feedhorn  Start  by 
making  sure  that  your  feed- 
horn matches  the  antenna. 
Feedhorns  are  not  created 
equal,  and  besides  ending 
up  with  a  downright  poor 
one,  you  also  could  lose  out 
if  the  horn  over-illuminates 
the  antenna  (picking  up  un- 
wanted ground  noise)  or 
under-illuminates  the  dish 
(which  is  the  same  as  throw- 


ing part  of  the  signal  away). 
Perhaps  the  most  popular 
horn  for  parabolic  antennas 
is  the  scalar  feed,  some- 
times called  the  BirkilL 
coaxial,  or  Chapparell  feed. 
If  you  bought  a  budget- 
priced  TVRO  package,  you 
may  have  the  more  tradi- 
tional horn  feed  In  that  case, 
it  might  be  worthwhile  to 
upgrade. 

Besides    matching    the 

feed  to  the  antenna,  it  is 
important  to  position  the 
horn  correctly,  as  shown  in 
Photo  D  If  you  don't,  pre- 
cious microwaves  will  be 
wasted.  Find  out  what  your 
antenna  s  focal  length  is  and 
then  measure  out  an  equal 
distance  along  a  line  per- 
pendicular to  the  center  of 
the  dish.  The  front  edge  of 
the  feed  should  fall  close  to 
this  point  Your  feedhorn 
mount  also  deserves  close 
attention  Not  only  must  it 
be  adjustable,  but  it  also 
should  be  reasonably  solid 
with  no  sagging  If  you  are 
using  a  home-built  affair, 
avoid  metallic  or  large  sup- 
ports that  could  degrade 
performance. 

When  the  feedhorn  is  in 
its  final  position,  it  should 
point  squarely  at  the  center 
of  the  dish.  If  you  have  to 
point  it  to  one  side  to  get 
the  maximum  signal,  it  indi- 
cates that  the  dish  surface  is 
not  right  As  the  feedhorn  is 
adjusted,  you  should  find 
one  spot  that  gives  the 
best  signal  Any  movement 
greater  than  Vi  inch  or  so 
should  cause  the  signal  level 
to  drop  off.  If  you  don't  get 
a  pronounced  peak  or  if 
there  are  several  peaks,  then 
the  dish  needs  attention. 

Before  giving  the  system 

a  smoke  test,  it  would  be 
wise  to  check  out  the  LNA. 
Is  it  attached  securely  to  the 
horn  with  no  gaps  at  the 
waveguide  junction?  Verify 
that  the  feedhorn/LNA 
combination  is  aligned  for 
either  horizontal  or  vertical 
polarity.  If  you  are  using  a 
TV  rotor,  it  might  be  best  to 
leave  it  disconnected  so  that 
the  horn  can  be  twisted  by 
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PACKET  RADIO 


-USA/AX.25 
HDLC  CONVERTER 

USAJAX25  is  the  AMRAD  approved  digital 
format  STANDARD  used  on  amateur  pack- 
et radio  networks. 


PAC/NET  board  only  $80.00 

Assembled/Tested.  No  ICs.  9Qday  warranty 

Package  of  all  ICs  except  2-2716 
EPROMs  $( 


tiili 


You've  earned  your 
Ham  ticket. 

Now  What? 


Now  you're  ready  to  get  on  the 
air  but  you're  not  sure  about  how 
to  actually  install  that  antenna;  or 
how  to  solder  a  PL-259  connector; 
or  how  to  property  ground  your 
station;  or  identify  unknown  tran- 
sistor leads;  etc. 

Here's  the   perfect  companion 
I  for  exploring  the  more  practical 
aspects  of  the   world's  greatest 
hobby. 


The  new  Heii  Ham 
Radio  Handbook  was 
written  by  the  1982 
Radio  Amateur  of  the 
Year-Bob  Heil  K9EID. 
Bob  heads  his  own  elec- 
tronic manufacturing 
company  and  is  respec- 
ted World- wide  for  his 
sound  systems*  micro- 
phones and  equalizers. 

Bob's  new  Hook  fills 
the  gap  that  often 
makes  the  difference 
between  sitting  there 
watching  the  dial  lights 
and  actually  making 
contacts  thai  are.  ihr 
real  joy  of  amateur 
radio. 


■- 


This  book  doesn't  stop  at  the  in- 
termediate level  however;  you'll  find  han- 
dy hints  no  matter  how  fong  you've  been 
licensed,  and  unlike  other  publications  you 
won't  need  a  PhD  in  engineering  to 
understand  the  materia/. 

It's  a  money-saver  too—you  can  make 
your  own  5amp  12VDC  power  supply  at 
1/3  the  cost;  as  shown  in  this  handbook, 
from  parts  you  may  have  on  hand. 

In  fact,  once  you  own  and  start  using  this 
Handbook  you'll  wonder  why  "somebody fh 
didn't  publish  it  sooner!  And  the  sooner 
you  send  for  it  the  sooner  you'll  be  en- 
joying more  aspects  of  Amateur 
Radio  ....  Send  $9.95  (plus  $1.00  ship- 
ping) directly  to: 

MELC0  Publishing 


P.O.  Box  26 
Marissa,  IL  62257 
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PAC/NET  SYSTEM 


PAC/N  ET  SYSTEM  $240.00 

System  Tested  4,5  x  6"  board  complete 
with  all  ICs  and  programmed  EPROMs 
personalized  for  each  purchaser.  Re- 
quires only  single  8-10  volt  Vz  amp  power. 
1  year  guarantee  of  hardware/soft- 
ware/AX.25  standard  RS232  serial  ASCII 
at  any  user  baud  rate.RS232  HDLC  for  202 
modem  used  for  AFSK  or  direct  to  RF 
equipment  for  FSK. 


Custom  Systems     Custom  Programming 

J5lLL  ASHBY 

AND  SON    

K2TKN— KA20EG  201-658-3087 
BOX  332  PLUCKEMIN  N  J.  07978 


Custom  Mailing  Ltsis  on  Labels! 

Amateur  Radio  Operator  NAMES 

Custom  lists  compiled  to  your  specifications 

■  Geographic  by  ZIP  and/or  State 

■  By  License  Issue  or  Expiration  Date 
•  On  Labels  ot  Your  Choice 

Total  List-  435.000      Price:  $257Thousand 

Buckmaster  Publishing 

Whilehali,  Mineral  VA  23 11  7  1*255 


SYNTHESIZED 

SIGNAL  GENERATOR 


MADE  IN 
USA 


MODEL 

SGI ODD 

$349.95 

plus  shipping 


*  Covers  100  to  185  MHz  in  1  kHz  steps  with  thumb- 
wheel diat  •  Accuracy  1  part  per  10  million  at  all  fre- 
quencies ■  Internal  FM  adjustable  from  0  lo  100  kHz 
at  a  1  kHz  rate  *  Spurs  and  noise  at  least  60  dB  be- 
low carrier  •  RF  output  adjustable  from  5-500  mV  at 
50  Dhms  *  Operates  on  1 2  Vdc  #  1  /2  Amp  *  Avail- 
able tor  immediate  delivery  *  $349  95  plus  shipping 

*  Add-on  Accessories  available  to  extend  freq. 
range,  add  infinite  resolution,  voice  and  sub-audible 
tones,  AM,  precision  120  dB  calibrated  attenuator 

*  Cat]  for  details  •  Dealers  wanted  worJdwide. 

VANGUARD  LABS    "311 

196-23  Jamaica  Av«.,  Mollis,  NY  1 1423 
Phone:  (212)  468-2720 


^  MULTI-CHANNEL 
*         MICROWAVE 

Complete  Antenna  Systems  from  W5 

Full  800  Nlhz  Range 

Tune  1.9-2.7  Ghz 

Includes  all  JifJM 

ITFS  Channels 

DEALERS  WANTED 

COD's  and  Credit  Card 
Orders  call  TOLL  FREE 

1-800-247-1151 


Galaxy 

ELECTRONICS 

6009  N.  61  Avenue 
Glendale.  AZ  85301 
1-602-247-1151 


Hl-Q  BALUN 


•  For  dipnles.  yagts  inverted 
vees  &  doublets 

•  Replaces  cenier  msutator 

•  Puis  power  in  antenna 

•  Broadbanded  3f40  MHr 

•  Small  lightweight  and 
weal  nerpr  oof 

•  1  i  impedance  ratio 

•  far  lull  legal  power  and  more 

•  Helps  eliminale  TVi 

»  Wirh  ftO  239  conneclor 


.<.<■•■ 


■•    ■■■ . 
■■ 


festal ' 


■y 

■ 


i 
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Oflly  v  Ivp99  ~tf*:WJl" 

Hi-Q  ANTENNA 

INSULATOR 

Small,  rugged  light w^eigrtf 
weather  prool 

Replaces  center  insulator 

HandJes  full  legal  power 
<^nd  more 

$6'  95    ^ilh  SO  239  ^nnecl or 

Hl-Q  ANTENNA 
END  INSULATORS 

Rugged,  lightweight,  in  jec 
tton  molded  of  top  quality 
material,  with  high  dielec 
trie  qualities  and  excellent 
weatherability-  End  insula- 
tors are  constructed   in   a 
spiral  unending  fashion  to 
permil   winding  of  loading 
coils  or  partial  winding  for 
tuned  traps. 
May  he  used  tor 
»{,ijy  wire  strain  msulaiors 

•  End  or  senior  msulaiors  lor 
antennas 

•  Construction  ol  anienna  loacf 
ing  rails  or  mum  hand  traps 


M.95 


DIPOLES 


WITH  Hi-Q 

PflrCE  WITH 

eeuTEfi 

MODEL 

BANDS            LENGTH 

Hl-Q  BALUN         INSULATOR 

Dlpotri 

D*8G 

60,75 

130 

$3195 

$27.95 

D-40 

40,15 

66 

28,95 

24.95 

D-20 

20 

33 

27,95 

23.95 

D15 

15 

22 

26,95 

22.96 

D-10 

10 

16 

2595 

21.95 

Shortened  dJpQfefl 

SD-80 

8075 

90 

35.95 

31.95 

SD-40 

40 

45 

32,95 

28.95 

Piraiiti  dtpa 

•4 

PD-6010 

80,40,20,10,16 

130 

43.95 

■JJiJj 

PMQtfl 

40,20,10,15 

66 

3795 

33.95 

PD-804Q 

80,40,15 

130 

39.95 

35.95 

PD-4020 

40,20,15 

66 

33,95 

29,95 

Dipoie  ih4rt*ntn  -  only,  lame  as  included  in 

SO  modeH 

s-so 

80,75 

$11.95  pr 

S-40 

40 

$10.95  pr 

All  antennas  are  complete  with  a  Hl-Q  Balun  or  Hl-Q 
Antenna  Center  insulator,  No.  14  antenna  wire,  cer- 
amic insulators,  100  nylon  antenna  support  rope  (SO 
models  only  50)  rated  for  full  legal  power.  Antennas 

may  be  used  as  an  inverted  V  and  may  also  be  used 
by  MARS  or  SWLs, 

Antenna  accessories  —  available  with  antenna  orders 

Nylon  guy  rope  450#  test  100  feet  $4,49 

Ceramic  {Dogbone  Type)  antenna  insulators  $150  pr 
SO  239  coax  connectors  .55 

All  prices  are  postpaid  USA  48 

Available  at  your  favorite  dealer  or  order  direct  from 


^/ifc  n  Dealer  Inquiries  Invited 

Gorden 
Engineering 

BOX  21305  8T  SOUTH  EUCLID,  OHIO  44121 


See  List  of  Advertisers  on  page  130 
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hand  during  the  initial 
alignment.  Or,  if  you  want 
to  go  first  class,  consider  re- 
placing the  rotor  with  a  feed 
that  has  built-in  polarity 
switching  via  a  miniature 
motor  or  electronic  rotation. 
Make  sure  that  the  cor- 
rect voltage  is  being  sup- 
plied to  the  LNA  You  may 
not  be  able  to  do  this  with 
LN As  that  use  the  rf  feedline 
to  carry  the  power  supply 
voltage,  but  no  matter  what 
kind  of  receiver  or  LNA  you 
tire  using,  don't  scrimp  on 
the  cable  that  connects  the 
two,  Remember,  you  are  not 
hooking  up  a  CB  radio.  RG-58 
won't  hack  it  nor  will  hard- 
line  if  you  do  a  lousy  job 
soldering  the  connector.  By 
taking  the  time  to  do  the  job 
right,  you'll  reduce  the  pos- 
sibility later  of  moisture 
ruining  your  signal 

D-Day 

By  now  you  are  probably 
itching  to  make  a  smoke 
test  To  make  life  easier 
take  the  receiver  (if  it  is  an 
indoor  type)  and  a  TV  set 
out  to  the  antenna  This 
helps  to  avoid  wild-goose 
chases  that  result  from  bad 
cable  runs,  and  it  makes  it 
simple  to  observe  the  resu Its 
of  any  adjustments  you 
make  Before  you  throw  the 
switch,  double  check  all  the 
connections  Don't  be  like 
one  fellow  who,  in  his  excit  i 
ment,  forgot  that  he  needed 
an  rf  modulator  between  the 
receiver  and  the  TV  set! 

The  next  few  steps  are 
c  ritical.  To  get  the  best  pos- 
sible picture,  you'll  need  to 
adjust  the  antenna,  feed- 
horn,  and  possibly  the  re- 
ceiver. Although  the  adjust- 
ments don't  usually  interact, 
it  is  important  that  you  deal 
with  only  one  at  a  time,  pro- 
ceeding to  the  next  step  only 
after  you  complete  the  pre- 
vious one. 

Start  with  the  antenna.  If 
it  has  an  az-el  (azimuth-efe- 
vation)  mount,  leave  the  ele- 
vation setting  alone  and 
carefully  vary  the  azimuth 
position,  A  swing  of  ten  to 
fifteen  degrees  in  either  di- 
rection should  yield  a  signal. 


Photo  C.  If  you  can't  find  a  suitable  spot  on  the  ground 
for  your  antenna,  consider  using  a  roof.  It  almost  guar- 
antees a  clear  shot  at  the  satellites. 


If  it  doesn't,  recheck  the  ele- 
vation and  original  azimuth 
settings.  If  your  antenna  has 
a  polar  mount,  it  must  be 
aligned  against  the  north- 
south  axis.  Then  you  should 
be  able  to  swing  it  through 
an  arc  without  changing  the 
elevation  setting. 

The  first  signal  you  re- 
ceive may  or  may  not  be 
video  Don't  be  surprised  if 
you  get  a  jumbled  screen 
and  audio  that  sounds  a  bit 
like  radioteletype  or  badlv- 
mistuned  sideband.  All  that 
you  have  to  do  is  try  another 
transponder  on  the  same 
satellite  or  possibly  readjust 
the  antenna  so  that  it  points 
at  one  of  the  television 
birds.  If  you  find  yourself 
lost,  return  to  the  initial  sig- 
nal and  verify  that  every- 
thing is  still  working. 

Before  you  start  scanning 
the  sky  in  search  of  new 
satellites,  it  would  be  a  good 
idea  to  get  the  feedhorn 
shipshape    All  that   should 


be  necessary  is  a  .  minor 
adjustment  of  its  distance 
from  the  center  of  the 
dish  and  the  polarity  Any 
substantia]  movement  horn 
side  to  side  spells  trouble.  If 
you  are  using  a  spherical  an- 
tenna, then  proper  place- 
ment of  the  feedhorn  is  cru- 
c  ial  since  it  also  determines 
the  direction  the  antenna  is 
pointing 

Peaking  the  signal  re- 
quires  that  you  have  a 
steady  source   Stick  to  one 

satellite  and  one  transpon- 
der—preferably one  that  is 
transmitting  color  bars.  The 
strength  of  such  a  signal  will 
vary  over  time  but  will  cer- 
tainly be  more  reliably  con- 
stant than  signals  from  dif- 
ferent transponders  or, 
heaven  forbid,  different 
satellites. 

Hopefully,  your  receiver 
has  a  signal-strength  meter 
built  in  Lacking  that,  there 
may  be  a  terminal  on  the 
back  for  attaching  an  exter- 


nal meter.  Or,  as  a  last  re- 
sort, you  can  use  the  screen 
as  a  reference.  If  you  choose 
this  route,  it  is  imperative 
that  the  TV  be  located 
where  the  person  making 
the  adjustments  can  see  it 
Don't  waste  a  lot  of  time 
making  adjustments  that 
you  "think"  are  improving 
the  picture.  After  all,  there  is 
a  limit  to  anyone's  ability  to 
discern  a  change. 

If  you  have  gotten  this  far 
and  made  everything  work, 
then  you  don't  need  any 
more  advice  from  a  mag- 
azine article,  On  the  other 
hand,  if  you  think  you  might 
be  ready  to  forsake  satellite 
TV  for  another  hobby  like 
stamp  collecting,  don't  — at 
least  not  yet.  For  the  time 
being,  assume  that  the  elec- 
tronic part  of  the  system 
is  working  Concentrate 
your  efforts  on  the  antenna 
and  feed.  If  your  initial 
20-degree  sweep  didn't 
work,  make  a  slight  change 
in  the  elevation  setting  and 
try  another  sweep,  After  a 
couple  of  tries  at  this,  go 
back  to  the  original  azimuth 
and  elevation  settings  and 
reposition  the  feedhorn  Re- 
peat this  sequence  until  you 
have  systematically  ex- 
hausted all  reasonable  po- 
sitions. 

Problems? 

Still  no  luck?  Then  as- 
sume that  something  is 
wrong  with  the  electronics. 
The  best  way  to  find  the  cul- 
prit is  through  the  "buddy 
system/'  You  need  someone 
with  a  working  TVRO  who 
will  let  you  try  your  receiver 
and  LNA  Or,  you  could  bor- 
row their  LNA  and  receiver 
to  try  with  your  antenna. 
This  method  of  substitution 
is  not  terribly  elegant,  but  it 
does  work  and  sometimes  is 
your  only  alternative  when 
you  lack  test  equipment. 

Assuming  that  you  have 
a  commercially-built  LNA, 
there  is  little  that  can  be 
done  besides  verifying  that 
it  is  hooked  up  correctly  and 
the  power  supply  is  func- 
tioning. Manufacturers 
threaten  to  void  the  warran- 
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MAGGIORE  ELECTRONIC  LAB. 


Manufacturers  of  Quality  Communications  Equipment 
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•  Repeaters 

•  Links 

•  Remote  Base 

•  Low  Band  VHF  UHF 

•  Receivers 

•  Transmitters 

•  Antennas 


•  Standard  and 
Computerized 
Controllers 

•  Standard  and 
Computerized 
Auto  Patches 

•  Dupiexers 


MAGGIORE  ELECTRONIC  LAB. 

590  Snyder  Ave-.  Phone  (215)  436-6051 

West  Chester,  PA  19380       Telex  499  0741  MELCO 


WRITE  OR  CALL  FOR  OUR  COMPLETE  CATALOG 
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Jf  <rf£  nZadlo  Communication  a 

3603  Cleveland  Ave.  SW  Canton,  Ohio  44706  "^ 


We  are  Amp  Supply's  largest  stocking  dealer;  Complete 
line  of  antennas,  tuners,  and  power  amps, 

ANTENNAS-NVR  wire;  Complete  with  twin  lead  1.8  to 

30  MHz. 

AEX  1  vertical;  Use  as  a  single  band  vertical  or  phased 
operation.  For  three  bands  using  3  verticals,  call. 

The  new  AIM  1  antenna,  Condo  or  apartment  dweller's 
dream.  1,8  to  30  MHz,  at  3KW.  Set  up  can  be  any  size  or 
configuration.  _         „ 

SPECIAL  THIS  AD! 


I 


LA-1000 
lkW  AMP 

AT-1200 
TUNER 

BOTH  FOR 

$549.95 


(216)  484-3353         Shipping  prepaid 


LA-10QG 


i 
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THE  CONTINENTAL  -SlNM/lE 


GUARANTEED  TO  OUT  PERFORM 

Any  other  Dish  on  the  Market 

or  your  money  back* 

White  others  claim  to  be  good,  we  guarantee  our 
line  of  antennas  to  out-perform  any  other  of  like  size 
on  the  market.  All  of  our  8',  10'  and  12'  antennas  are 
UPS  shippable.  Even  our  16\  20'  and  24'  antennas 
can  be  air  shipped  or  taken  as  carry-on  airline 
baggage.  Some  profitable  selling  points  for  you,  the 
dealer,  would  be:  Shorter  time  to  install  on  site, 
lightweight  enough  to  be  used  with  roof  mounts 
and  over  a  dozen  colors  available  for  even  the  most 
discriminating  customer. 
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"Offer  good 
to  Direct 
Dealers  and 
Distributors 
within  7  days 
of  purchase. 


Continental 
Satellite  Systems 

11485  S.E,  212  Hwy, 
Clackamas,  OR  97015 


\ 


We  manufacture  a  complete  line  of 
8',  10\  12',  16',  20',  24'  Antennas 


I 


Name 

Address 

City 

State 

Zip 

Phone 

I 


Just  fill  in  above  coupon  for  FREE  Dealer  Packet  or  CALL  1-800-331-2774 


J 


'See  List  of  Ad¥sr Users  on  page  130 
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ty  if  you  open  up  an  LNA, 
and  with  good  reason.  There 
are  no  user-replaceable  or 
-adjustable  parts;  all  that 
you  are  likely  to  do  is  foul 
something  up!  Although  re- 
ceivers are  not  quite  as 
touchy  as  LNAs,  there  is  lit- 
tle that  can  be  done  to  one  if 
you  don't  have  some  sort  of 
signal  generator  and  a  de- 
cent oscilloscope.  Ran- 
domly  tweaking  the  i-f  cans 
with  the  hope  that  some  mir- 
acle will  occur  is  a  sure  in- 
vitation to  disaster.  The 
manufacturer  may  provide 
a  few  tips  on  what  can  or 
can't  be  adjusted  by  the 
user;  as  a  last  resort,  you 
may  want  to  give  them  a  try. 

Let's  shift  gears  and  look 
at  some  of  the  problems 
that  you  may  have  even 
though  you  are  receiving 
pictures.  The  first  problem 
is  what  satellite  TV  aficiona- 
dos call  "sparklies,"  other- 
wise known  as  snow.  Spark- 
lies  are  the  result  of  noise 
that  overpowers  part  of  the 
signal. 

The  solution  lies  in 
boosting  the  level  of  the 
signal  or  reducing  the 
amount  of  noise.  The  pri- 
mary mechanisms  are  the 
antenna  and  the  LNA.  Is  the 
antenna  big  enough?  Is  it 
providing  the  expected 
amount  of  gain?  Does  the 
LNA  have  a  low  enough 
noise  figure?  If  you  are 
convinced  that  your  anten- 
na is  up  to  snuff,  your  only 
alternative  may  be  a  better 
LNA.  Switch  from  a  120-de- 
gree  unit  to  a  KXHJegree 
one.  Obviously,  this  is  an  ex- 
pensive fix  and  should  be 
attempted  only  after  you 
have  tried  everything  else- 
Adding  another  amplifier 
after  the  LNA  probably 
won't  help.  By  that  stage, 
the  noise  is  already  present 
and  a  new  amplifier  will 
increase  both  it  and  the  sig- 
nal. A  line  amplifier  could 
come  in  handy  if  you  have  a 
very  long  coax  run  between 
the  LNA  and  receiver.  This 
addition  won't  make  up  for 
a  poor  LNA  or  antenna,  but 
it  does  ensure  that  the  re- 


Photo  D>  Feedhorn  placement  is  critical,  Start  by  finding 
your  antenna's  focal  point  and  then  make  slight  variations 
in  the  feedhorn  position  until  the  signal  is  maximized. 


ceiver  has  enough  signal  to 
work  with.  Line  amplifiers 
also  are  used  when  one  LNA 
drives  several  receivers. 

It  may  be  hard  to  believe, 
but  you  can  get  too  much 
gain.  The  result  will  be  pic- 
tures that  tear  and  smear 
The  solution  is  pretty  sim- 
ple: Just  add  some  loss 
before  the  receiver.  Loss  can 
be  had  cheaply;  a  piece  of 
coax  should  do  the  trick, 

A  TVRO  can  be  likened  to 
a  chain  and  yes,  this  chain  is 
only  as  strong  as  its  weakest 
link!  A  good  rule  of  thumb  is 
that  the  first  two  links,  your 
antenna  and  LNA,  will  have 
the  biggest  role  in  determin- 
ing overall  performance. 
Stephen  Gibson's  "Satellite 
Central"  articles  in  the 
November  and  December, 
1982,  issues  of  73  are  well 
worth  rereading  if  you  are 
unsure  of  how  strong  each 
link  must  be.  Remember 
that  a  combination  that 
works  well  in  one  location 


may  be  less  than  optimal 
somewhere  else.  Satellite 
signals  vary  and  receivers 
have  special  quirks.  For  ex- 
ample, a  receiver  with  a  PLL 
detector  may  be  great  for 
marginal  signals  but  not  so 
great  for  strong  signals. 

Another  problem  that 
you  could  encounter  is  drift. 
Frequent  tweaking  of  the 
tuning  dial  might  indicate 
an  unstable  oscillator  stage. 
This  problem  is  more  ap- 
parent in  single-conversion 
receivers  but  can  plague 
double-conversion  units, 
too.  Pictures  great  but  the 
audio  is  lousy  or  just  not 
there?  Remember  that  the 
audio  is  on  an  FM  subcarrier 
and  is  processed  separately 
from  the  video.  The  audio 
on  most  North  American 
entertainment  transponders 
uses  a  6.2-  or  6.8-MHz  sub- 
carrier.  Is  your  receiver's  au- 
dio control  set  correctly? 
Some  services,  like  Music 
Television   (MTV),    may   re- 


quire   special    audio    pro- 
cessing. 

The  final  problem  I'll  ad- 
dress is  probably  the  tough- 
est to  cure.  You  know  that 
your  TVRO  is  working  be- 
cause you  are  receiving 
some  kind  of  signal.  Unfor- 
tunately, this  signal  doesn't 
make  any  sense  and  you 
might  receive  it  regardless 
of  where  your  antenna  is 
pointed.  The  culprit  is  ter- 
restrial interference,  land- 
based  microwave  signals 
that  are  in  or  near  the 
4.0-CHz  TVRO  band.  As  an 
unlicensed  home-terminal 
owner,  you  pretty  much 
have  to  grin  and  bear  it 

Short  of  moving,  there  are 
two  solutions,  First,  pre- 
vent signals  from  reaching 
your  system.  Use  your  LNA 
and  receiver  to  sniff  out  the 
direction  the  offending  sig- 
nals are  coming  from  and 
then  locate  your  antenna  so 
that  something,  let's  say  a 
house,  stands  between  it 
and  the  signal  source.  If 
there  is  no  way  to  complete- 
ly shield  the  system,  then 
you  might  try  filtering  out 
the  interference.  The  suc- 
cess of  this  approach  de- 
pends on  the  relative  level 
of  the  interloper.  You  can 
avoid  most  terrestrial  inter- 
ference problems  by  doing  a 
thorough  site  check  and, 
when  needed,  using  an  an- 
tenna that  doesn't  pick  up 
unwanted  side  or  ground 
signals. 

Building  your  own  TVRO 
is  not  easy.  Sure,  you  can 
take  the  easy  way  out  and 
plunk  down  a  bundle  of 
cash  and  have  a  pro  install  a 
system  for  you,  But  thou- 
sands of  hams  have  taken 
on  the  challenge  themselves 
and  succeeded.  A  smaller 
number  of  adventurous 
souls  have  built  everything 
from  scratch.  A  few  relied 
on  luck,  but  most  learned 
the  basics  and  paid  atten- 
tion to  details.  Learn  from 
their  experiences.  Heed  the 
fundamentals.  Don't  cut 
corners.  Soon  you'll  have  a 
working  TVRO  and  a  well- 
deserved  swollen  head, ■ 
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Keyers  &  Trainers 

AEA  produces  the  finest  Morse  keyers  and  trai  ners  in  the  world.  All  AEA  keyers  operate  with  any 
standard  keyer  paddle  and  offer  selectable  monitor  tone,  selectable  dot  and  dash  ratios,  full 
weighting  and  selectable  dot  and/or  dash  memory.  In  addition,  all  our  keyers  offer  full,  semi- 
automatic or  straight  key  modes.  The  keyers  and  trainers  are  keypad  controlled  which 
significantly  reduces  the  complexity  of  operation  for  all  the  features  offered.  Each  keyer  has 
separate  ♦  and  -  keyed  outputs  for  keying  any  modern  transmitter,  All  keyers  and  trainers 
operate  from  12  VDC  (or  117  VAC  with  optional  model  A01  waff  adaptor)  which  makes  them 
ideal  for  portable  operation.  AEA  m icrocomputer-based  products  are  all  subjected  to  a  full  burn- 
in  and  test  prior  to  shipment,  as  well  as  being  designed  for  maximum  R,R  immunity. 

NEW  em 

The  BT-1  Basic  Trainer  is  a  hand-held  computerized  unit  which  teaches  thecode  one  character 
at  a  time  at  18  or  20  words  per  minute.  The  BT-1  contains  a  self-paced  training  program  that 
allows  serious  students  the  possibility  of  (earning  Morse  to  20  wpm  in  as  little  as  one  month! 
Each  character  represents  a  separate  practice  session  in  which  the  character  is  first  introduced 
by  itseff,  and  then  presented  50%  of  the  time  along  with  all  previously  learned  characters.  There 
are  no  tapes  to  memorize,  wear  out,  or  break.  No  programming  skills  are  necessary;  the  BT-1  is 
very  easy  to  use.  The  tone  osciflator  can  also  be  keyed  for  sending  practice.  An  earphone  jack  is 
provided  for  private  listening.  The  BT-1  will  go  as  high  as  99  WPM  Ki  C\AI 
in  1  WPM  increments.  A  battery  operated  version,  the  BT-1P,  is  NC  Vw  KT-3 
available  with  wall  charger  and  internal  NICAD  batteries. 

The  KT-3  Keyer-Tratner  unit  uses  the  teaching  program  used  in  the  BT-1  trainer,  In 
addition,  the  KT-3  features  a  full  function  Morse  automatic  keyer  for  keying  any  modern 
transceiver,  or  for  sending  practice  Speed  range  is  18-99  wpm  for  transmitting  and  1-99 
wpm  for  training- 


KT-2  Keyer  Trainer 


The  KT-2  Keyer-Trainer  is  a  computerized  keyer  with  alf  the  features  shown  above,  plus 

a  Morse  proficiency  trainer,  It  isdesigned  to  increaseyour 
existing  code  as  quickly  as  possible.  The  unit  can  be  set        ti^ 
for  beginning  practice  speed,  ending  practice  speed,  and 

duration  of  practice.  The  microcomputer  does  all  the  rest  by  gradually  increasing  the 
speed  during  the  practice  time  selected.  You  can  even  setect  between  fast  code 
(Farnsworth)  or  slow  code  methods.  The  characters  are  sent  in  5  letter  groups,  or 
random  word  lengths  Two  levels  of  difficulty  can  be  selected;  common  Morse 
characters  or  ali  English  Morse  characters.  A  24f000  character  answer  book  is  provided 
for  the  10  separate  starting  positions.  There  is  also  random  practice  mode  for  which  no 
answers  are  available. 


The  CK-2  Contested  Keyer  is  the  lowest  cost  auto- 
matic keyer  available  featuring  an  automatic  serial  number  generator  for  contesting, 
The  GK-2  keyer  features  a  large  500  character  message  memory  that  can  be  soft- 
partitioned  into  as  many  as  1 0  sections.  An  exclusive  AEA  edit  mode  makes  it  possi  bte 
to  correct  mistakes  made  while  entering  messages  or  to  insert  words  into  previously 
estabfished  messages.  Two  different  speeds  can  be  set  for  fast  recall  in  addition  to 

tm        a  stepped  variable  speed  control.  TheCK-2  features 
MM-2  IwlorseMaUc  an  automatic  message  repeat  mode  with  variable 

deiay-before-repeat  for  automatic  CQ  transmis- 
sions or  TVI  testing. 


CK-2  Contester 


TM 


The  Mft/l-2  Morsematic  Keyer  represents  the  most  sophisticated  paddle  keyer  ever 
designed  and  features  two  powerful  microcomputers.  The  Morsematic  incorporates 
virtually  ail  the  features  (except  the  preset  and  stepped  variable  speeds)  of  both  the 
CK-2  and  KT-2  shown  above.  In  addition,  the  MM-2. offers  an  exclusive  automatic 
beacon  mode  which  is  invaluable  for  Jft  ^M  Jfc  m 
meteor  scatter,  moonbounce  scheduling,      ^^  ^M  J^^  Brings  you  the 


or  beacon  operation 


Breakthrough! 


Advanced  Electronic  Applications,  Inc 

P,0,  Box  C-2160,  Lynnwood,  WA  98036 

(206)  775-7373     Telex:  152571  AEA  INTL 
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Stanley  P  Sears  W2PQC 
188  Concord  pfiye 
Paramos  N/  07B52 


Streamline  the  IC-25A 

Add  a  dual-speed  vfo  and  remote  control. 
You  can  do  it  in  a  few  easy  steps. 


Living  within  a  mile  of  a 
local  repeater,  I  had 
been  experiencing  a  severe 
desense  and  cross-modula- 
tion problem  with  my 
"brand-X"  ng  when  listening 
to  other  repeaters.  The  local 
repeater  was  annihilating 
the  front  end  of  brand-X. 
The  ads  tor  the  new  Icom  IC- 
25 A  were  very  appealing, 
and  I  decided  to  try  another 
radio  as  a  solution  to  m\ 
problem. 

One  look  at  this  mighty 
midget  and  my  plastic 
money  was  on  the  counter 
and  the  Icom  was  mine!  If 
you  haven't  seen  this  little 
rig,  you  are  in  for  a  treat.  It 
has  all  varieties  of  bells  and 


whistles,  and  the  design  and 
craftsmanship  are  superior 
It  is  so  small  (2  "H  x  5  WW 
x  7MD)  that  it  suggests 
many  convenient  hiding 
places  for  a  mobile  installa- 
tion Furthermore,  the  de- 
sense  problem  experienced 
with  my  other  rig  was  nonex- 
istent in  the  Icom,  even 
when  parked  beneath  the 
antenna  of  the  local  repeater, 
As  with  most  rigs,  we 
hams  always  want  to  change 
or  add  something,  and  the 
IC-25A  was  no  exception. 
The  two  vfo's  provided  did 
not  seem  to  give  me  any 
added  flexibility  in  fact, 
they  created  a  difficulty.  Us- 
ing the  15-kHz  vfo,  I  often 


would  dial  to  some  desired 
frequency  and  then  find  that 
I  was  either  5  kHz  too  high 
or  5  kHz  too  low.  Then  I 
would  have  to  switch  to  the 
slow  5-kHz  vfo  and  dial  it  to 
the  desired  frequency.  This 
was  frustrating  and  time 
consuming,  so  I  decided  to 
eliminate  the  dual-vfo 
feature  and  create  a  single, 
two-speed  vfo. 

Another  convenience  I 
wanted  was  a  remote  scan- 
ning  control.  The  IC-HM8 
touchtone™  microphone 
supplied  with  the  IC-25A  did 
not  have  this  feature,  so  I 


RELOCATED  LEAD 

FROM  PTT  SwrTCH 

i  ORIGINALLY 

BLACK] 


RIGHT   HAND 
SWITCH  LEAD 


BLACK  CABLE 
LEAD 


decided  to  add  it  to  the 
mike. 

Memory  retention  was 
another  item  considered, 
but  the  thought  was  aban- 
doned when  I  could  not  find 
space  to  mount  a  battery 
inside  this  very  compact 
transceiver.  Furthermore,  I 
learned  that  Icom  has  avail- 
able a  memory-holding 
device  identified  as  BU-1 
which  fits  between  the  two 
halves  of  the  external  power 
connector. 

You  will  find  that  the 
following  changes  make  an 
excellent  little  rig  even  bet- 


CENTER 
SWITCH    LEAD 

LEFT 
SWITCH    LEAD 


470H   RESISTOR 


BRAIDED    CABLE 
SHIELD    WIRE 


Photo  A  New  scanning  switch  installed. 
48     73  Magazine  •  December,  1983 


Photo  B,  The  scanning  switch  wiring. 


ter!  In  performing  the 
modifications,  the  techni- 
cian should  refer  to  the 
comprehensive  schematics 
and  pictorials  furnished  with 
the  IC-25A 

For  convenience  and 
selection,  these  modifica- 
tions are  identified  separate- 
ly as  Mod  A,  B,  and  C  It  is 
suggested  that  you  read  all 
three  mod  instructions  be- 
fore proceeding,  to  help  you 
decide  which  ones  you  may 
want  to  accomplish.  These 
changes  are  not  difficult, 
but  they  do  require  some  ex- 
pertise in  working  on  solid- 
state  circuitry  and  printed 
circuit  boards.  Therefore, 
this  work  should  not  be  at- 
tempted by  "first  timers/' 

Mod  A 

This  modification  con- 
verts the  dual  vfo  to  a  single 
vfo  with  two-speed  control 
Also,  the  existing  fast-speed 
dial  rate  is  changed  from  15 
kHz  to  25  kHz.  The  original 
vfo  push-switch  now  be- 
comes a  slow/fast  dial  rate 
selector.  It  also  functions  to 
change  the  rate  during  the 
full-range-scan  mode, 

1)  Remove  the  top  and 
bottom  covers  of  the  IC- 
25A.  When  removing  the 
lower  cover,  unplug  the 
speaker  from  the  mating 
plug  on  the  PC  board. 

2)  Remove  the  four  front- 
panel  knob  controls  (Vfo/ 
Memories,  Main  Tuning, 
Volume,  Squelch).  All  knobs 
will  pull  off  their  shafts.  The 
large  tuning  knob  may  be 
tight  and  may  require  gen- 
tle, simultaneous  prying  un- 
derneath two  opposite  sides 
Use  two  table  knives  with 
pieces  of  cardboard  under- 
neath them  to  protect  the 
face  of  the  panel.  Pry  up 
evenly. 

3)  Remove  the  two  top 
screws  and  two  bottom 
screws  and  carefully  slide 
off  the  front,  black  bezel 
{panel). 

4)  Remove  the  two  screws 
on  the  left  side  and  two 
screws  on  the  right  side  that 
hold  the  front  control  as- 
sembly to  the  main  chassis. 


«ED 


PURPLE 


PINK 


5)  Carefully  move  the 
front  control  assembly  for- 
ward to  separate  it  from  the 
main  chassis. 

6)  Take  off  the  retaining 
nuts  and  remove  the 
volume  and  squelch  con- 
trols  from  the  front  control 
assembly.  Place  them 
carefully  aside,  It  may  be 
necessary  to  free  their  wir- 
ing from  the  harness  assem- 
bly by  cutting  a  wire-wrap, 

7)  With  the  unit  and  front 
control  assembly  upside 
down,  locate  the  switch 
board  assembly.  It  is  a  small 
PC  board  situated  directly 
behind  the  three  push- 
switches  (Scan,  Simplex, 
Norm), 

8)  Refer  to  Fig.  1  and 
locate  the  red  wire  at  the  ex- 
treme left  corner  of  the 
switch  board.  Unsolder  this 
lead  and  lengthen  it  by  splic- 
ing a  1  Vi  "  piece  of  wire  to  it 
Solder  the  end  of  this  exten- 
sion to  the  pink  wire  located 
at  the  extreme  right  corner 
of  the  switch  board.  This 
wire  relocation  creates  the 
single  vfo  with  the  original 
tuning  rates  of  5  and  1 5  kHz. 

9)  Refer  to  Fig  1  and  lo- 
cate the  purple  wire  on  the 
edge  of  the  switch  board 
From  this  connection  point, 
follow  the  board  foil  up  to 
its  end  where  there  is  a 
single  soldered  connection, 
This  connection  is  the  cath- 
ode end  of  diode  D1B,  Using 
an  X-acto®  knife  (or  other 
sharp  blade),  very  carefully 
cut  across  the  foil  below  this 
point  This  action  discon- 
nects D18  from  the  purple 
wire.  Check  with  an  ohm- 
meter  between  the  purple 
wire    and    the    D18   solder 


Fig.  7.  Switch  board,  foil  side. 

point  to  make  sure  that  you 
have  completely  severed 
the  connection. 

10)  Using  a  small  bare 
wire,  solder  a  short  jumper 
from  the  isolated  connection 
point  of  D18  to  the  board  foil 
directly  above  it,  as  shown  in 
Fig,  1.  Be  careful  not  to 
bridge  any  solder  to  adjacent 
areas.  This  action  converts 
diode  D1 8  to  a  new  function 
as  D32  and  creates  the  faster 
dialing  rate  of  25  kHz. 

11)  Carefully  replace  the 
volume  and  squelch  con 
trols  in  their  original  posi- 
tions with  their  locating  tabs 
in  the  proper  holes  Secure 
them  with  the  original  nuts, 

12)  Reattach  the  front 
control  assembly  to  the 
main  chassis  with  the 
original  four  screws, 

13)  Reassemble  the  panel 
bezel  on  the  front  control 
assembly  with  the  original 
four  screws,  and  press  all 
four  knobs  back  in  their 
proper  place 

14)  Take  the  bottom  cov- 
er and  plug  the  speaker  lead 
back  in  place  with  its  mating 
connector  on  the  PC  board. 
Observe  the  plug  polarity. 
Place  top  and  bottom 
covers  in  place  and  secure 
with  original  screws. 

After  this  work  is  com- 
pleted, you  will  have  a 
single  vfo  with  the  A-B  vfo 
push-switch  now  function- 
ing to  change  from  a  slow  to 
a  fast  tuning  rate  (5  or  25 
kHz).  The  yellow  light  above 
the  switch  will  now  stay  lit 
at  all  times, 


the  original  tuning  rates  of  5 
and  15  kHz,  then  perform 
Mod  A  but  do  only  steps  1, 
4(  5P  7,  8,  12,  and  14  After 
this  work  is  performed,  you 
will  have  a  single  vfo  with 
the  A-B  vfo  push-switch  now 
functioning  to  change  from 
a  slow  to  a  fast  tuning  rate  (5 
or  15  kHz). 

ModC 

This  mod  is  to  install  an 
UP-DOWN  scanning-control 
switch  on  the  IC-HM8 
microphone. 

1)  Obtain  a  subminiature 
SPOT  toggle  switch,  center 
OFF,  momentary  contact 
(Calrad  P/N  40-584  or 
equivalent), 

2)  Remove  the  single 
screw  and  take  the  back 
cover  off  the  microphone. 

3)  Gripping  the  PC  board 
at  its  edges,  carefully  lift  it 
upward.  This  will  unplug  it 
and  separate  it  from  the  mat- 
ing plug  on  the  tone  pad, 
While  still  connected,  lay  the 
PC  board  aside  exposing  the 
inside  of  the  mike  case. 

4)  There  is  an  oval  hole  ex- 
isting in  the  case  directly  be- 
low the  microphone  element 
location.  Carefully  drill  a  VS  * 
hole  through  the  center  of 
this  oval.  It  is  best  to  drill  a 
pilot  hole  with  a  small  drill 
(i.e.,  1/16")  and  enlarge  the 
hole  slowly  by  increasing 
sizes  to  V4  ".  Make  the  pilot 
hole  from  the  inside  out,  but 
enlarge  the  hole  from  the 
outside  in,  This  will  prevent 
pushing  and  loosening  of  the 
front  panel 

5)  Remove  all  hardware 
^°d  B                                         f rom  tjie  swjtch  shaft  and  in* 

If  it  is  desired  to  create      stall  it  in  this  hole  It  will  be 
the  single  vfo  but  maintain      necessary  to  fabricate  one 

73  Magazine  *  December,  1983     49 


'    w    |1  CftOSS  NEtOLF  METfiR 

m  DAIWA 


BE  HEARD! 

GIVE  YOUR  HAND-HELD 
THE  BOOST  IT  NEEDS! 

The  New  Daiwa  LA-2035  two  meter 
linear  amplifier. 

A  compact  amp  at  a  compact  price 
Only  $79.95  Suggested  Retail. 


This  amplifier  is  designed  for  use  with  hand-Md  transceivers  in 

either  mobile  or  fixed  station  configurations. 

Because  of  its  light  u  eight  and  rampart  size,  the  LA-2035  can  he 

mounted  under  the  dasli,  under  the  seal,  or  in  any  other  convenient 

location. 

The  LA-2035  is  equipped  with  RF  activated  stand  by  circuitry. 

Easy  operation.  Simply  connect  your  antenna  and  your  hand-held  to 

the  LA-2035.  Connect  the  LA-2035  to  a  mikihle  power  mppltj  and  go. 


Specification^ 
&and  144  148  MH? 
ModeFM  CW  SSB 
Input  power  1-3  watts 

Maximum  output  power  30  watts  pi 

Power  consumption  1.3.&VDC  at  5 A  Ma* 

Dirrotsjons  100W  x  3&H  x  125Dmrm 

We^gtit  500  grams 

Coaxal  input  cable  supplied  with  a  BNC  connector 

Output  connector;  SO  239 


CN-520/CN-540/CN-550 
Cross  Needle  Meters 

Daiwa  cross- needle  convenience  in  a  compact  cast 
Get   SWR  and  Power  readings   in  a  single  glance 


DK-200/DK-210 
Electronic  Keyers 

CW  rs  both  communrcatron  and  art 
Sharpen  your"ftst"  with  Daiwa  precision! 


PS-300 

30A  DC  Power  Supply 

S  15  V  yanabie3GA  Max.    22A  coniinuous 
Overload  protected  multiple  terminals 


^82 


jSJI 

COMMUI 


AF-606K/AF-406K 

All  Mode  Active  Filters 

Luxurious  selectivity  at  an  affords  pie  price* 


856  E  Congress  Park  Or.  Cent  end  Me.  Ohio  45459.  Prone  1 -Si  3-434-0031 
Exclusive  U.S.  Agents  for  these  DAIWA  products  Dealer  inquiry  invited. 


or  two  spacing  washers  to 
provide  a  flat  contact  for 
the  nut.  Use  a  V4 H  washer 
and  cut  or  grind  off  one 
edge  up  to  the  edge  of  the 
Vi  *  hole  Secure  the  switch 
with  a  nut  (refer  to  Photo  A) 

6)  Cut  three  5  *  lengths  of 
#22  wire  and  solder  one  to 
each  of  the  three  switch  ter- 
minals. Place  these  wires  so 
that  they  protrude  from  the 
top  of  the  mike,  and  then 
plug  the  PC  board  back  in 
position, 

7}  Unsolder  the  black  lead 
from  the  PTT  switch  where  it 
connects  to  another  black 
lead  from  the  cord  at  the 
bottom  of  the  PC  board- 
Connect  this  black  lead  to 
the  same  ground  point  on 
the  PC  board  as  the  braided 
shield  wire  from  the  cable. 

8)  Take  the  center  wire 
from  the  new  switch  and 
connect  it  to  the  same  point 
where  the  black  PTT  wire 
was  just  removed.  This  con- 
nects it  to  the  black  cable 
wire. 


9)  Take  the  left-hand 
switch  lead  and  connect  it 
through  a  470-Ohm  resistor 
to  the  ground  foil  on  the  PC 
board. 

10)  Take  the  right-hand 
switch  lead  and  connect  it 
directly  to  ground  on  the  PC 
board.  (See  Photo  B  for  con- 
nections,} 

11)  Replace  the  back  cov- 
er and  secure  with  the 
screw, 

12)  Open  the  connector 
on  the  other  end  of  the 
cable,  unsolder  the  black 
lead  from  lug  6,  and  resolder 
it  to  lug  3. 

13)  Reassemble  the  plug. 

This  completes  the  modi- 
fication and  you  now  have 
UP-DOWN  scan  control 
from  your  microphone.  This 
feature  does  not  affect  the 
normal  operation  of  the  S/5 
scan  switch  on  the  front 
panel  of  the  IC-25A.  If  de- 
sired, the  length  of  the  plas- 
tic bat  handle  on  the  new 
switch  may  be  cut  to  a 
shorter  length  ■ 
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427  425 

424   423 

Model 

Power 
(Watts) 

Cut  on 

Frequency 

Frequency 
of  Maximum 
Attenuation 

Minimum 
Attenuation 

Frequency 

Range 

Price 

425 

1000 

34  MHz 

52  MHz 

70  db 

18    30  MHz 

529.50*    || 

424 

100 

44  MHz 

57  MHz 

60  db 

1 .8  ■  30  MHz 

$22.50" 

m  42? 

1000 

55  MHz 

63  MMz 

70  db 

6  met  or 

$34.00- 

m  423 

100 

55  MHz 

63  MH£ 

50  db 

0  motet      j  $25  OCT 

• 

; 

AH  above  to  match 
SOonxn  transmitters 
and  antennas. 
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Ali_  OU»  PRODUCTS  MADE  IN  US* 

BARKER  ft  WILLIAMSON 

Quality  Communication  Products  Since  1932 
At  you*  Distributors  write  <x  COS 
10  Canal  Street,  Bristol  PA    19007 
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ICGVft  Go :Anywhere  HF  Rig  for  Everyone's  Fbcketbook 


USB     ^.CW-H 


MODE 


POWER 

r 

j 

PUSH-ON 


TRANSMIT 


Dm]  VFO 


NORi-SPT 


SHIFT 


*i  vru        mj     „    „     „     (_     „ 


khf* 


croaiHi 


HF    TRANSCEIVER 


WHITE  MEMO 


TRANSMIT        VOX 


AGC        PREAMP 


m 

PHONES 


AF  GAlN-5)-flF  GAJ 


A   ■•  B 


j 

/ 

-^r^^^i-"  ^ 

^: 

P^^^P5^^ 

t» 

TkHz 


PW^T" 


28.5 


lOOHx 

**    ■*■ 

j 

r        x 

\ 

mi 

BAND         "C 

10Hi 

I      - 

■    A 

^^^^^^B 

^•.       > 

JF^J 

•»                        it- 

LOCK                R 

it  q 

f    ! 

I 

SJ " 

k 

29M 


tunt) 


ict. 


Only  3.7  in  fH)  x  9.5  in  (W)  x  10.8  in  (D)  will  fit  into  most 
mobile  operations  (compact  car,  airplane,  boat,  or  suitcase) 


Affordable. 


Priced  right  to  meet  your  budget  as  your  main  HF  rig  or  as  a 
second  rig  for  mobile/portable  operation. 


Convenient. 


Unique  tuning  speed  selection  for  quick  and  precise  QSY, 

choice  of  1  KHz,  100  Hz  or  10  Hz  tuning. 

Electronic  dial  lock,  deactivates  tuning  knob  for  lock  on, 

stay  on  frequency  operation. 

One  memory  per  band,  for  storage  of  your  favorite 

frequency  on  each  band. 

Dual  VFO  system  built  in  standard  at  no  extra  cost 


Full  Featured. 


200W  PEP  input— powerful  punch  on  SSB/CW  {40  W  out 

on  AM) 

Receiver  preamp  built-in  •  VOX  built-in 

Noise  blanker  (selectable  time  constant)  standard 

Large  RIT  knob  for  easy  mobile  operation 

Amateur  band  coverage  10-80M  including  the  new 

WARC  bands 

Speech  processor — built-in,  standard  (no  extra  cost) 

IF  shift  slide  tuning  standard  (pass  band  tuning  optional) 

Fully  solid  state  for  lower  current  drain 

Automatic  protection  circuit  for  finals  under  high 

SWR  conditions 

Digital  readout  •  Receives  WWV  •  Selectable  AGC 

Up/down  tuning  from  optional  microphone 

Handheld  microphone  standard  (no  extra  cost) 

Optional  mobile  mount  available 
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2112  116th  Avenue  N,E„  Betkrvue,  WA  98004 
3331  Towerwood  Dr.,  Suite  307,  Dallas  TX  75234 


A!  rated  ^«dkddum  o*  <**Hma*t  <wd  »*»ea  to  change  without  now*  a  obfcgoooa  AJ  ICQM  «o*ck  «anrtcandy  exceed  FCC  -wjt^auons  Imidng  spu*^  pd^fm. 


K&rv  Holliday  WAbB}H 
ti1b9  Sun  Tree  Lane 
tatr  Oaks  CA  ^5628 
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A  Perfect  Match  for  the  HW-8 

Heath's  little  rig  is  the  QRPer's  dream  come  true. 
So  is  30  meters,  join  them  with  this  super-fast  mod. 


On  October  28,  1982, 
the  Federal  Communi- 
cations Commission  opened 
up  most  of  30  meters  to  US 
amateurs.  Those  of  us  with 
newer  rigs  were  able  to  get 
on  the  air  by  adding  a  new 
dipole  to  the  antenna  farm 
or  by  finding  a  new  tap  on 
the  antenna  tuner  coil.  How- 
ever, most  of  us  with  older 
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rigs  were  faced  with  the  possi- 
bility of  having  to  wait  until 
we  could  get  a  newer  rig, 
Many  older  rigs,  like  the 
Heath  S8/HW  series,  would 
be  a  little  difficult  to  modify, 

QRP  operators,  though, 
are  fortunate  to  have  the 
much-modified  HW-8  to  play 
with  The  purpose  of  this  ar- 
ticle is  to  describe  a  simple 
modification  to  allow  you  to 
convert  your  HW-fi  to  30 
meters  with  a  crystal  and 
three  capacitors. 

The  HW-8  is  a  direct-con- 
version   receiver    which 
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Fig,  2.   HW-8  heterodyne  oscillator,   showing  added  pan* 
O  21 A  and  Y3 A. 
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generates  the  local  oscil- 
lator signal  by  mixing  a 
crystal  oscillator  and  a 
variable-frequency  oscil- 
lator, This  allows  the  vfo  to 
run  at  one  frequency  and 
facilitates  multiband  oper- 
ation. This  same  system 
allows  easy  conversion  to 
other  bands. 

In  order  to  convert  the 
HW-8  to  30  meters,  all  you 
need  to  do  is  change  one  of 
the  crystals  and  realign  the 
rig.  I  suggest  that  you  change 
the  20-meter  crystal.  It  ap- 
pears to  be  easier  to  move 
the  rf  circuits  at  20  meters 
down  to  30  meters  than  it 
would  be  to  move  the  40- 
meter  circuits  up.  In  addi- 
tion, the  transmitter  PA- 
output  network  is  a  low-pass 
filter,  and  moving  the  40- 
meter  low-pass  up  might  re- 
quire major  surgery.  This 
modification  requires  no  sur- 
gery at  all —only  a  few  addi- 
tions. 

Once  you  gather  the  parts 
together,  the  entire  conver- 
sion should  not  take  you 
very  long.  Following  are  step- 
by-step  instructions  cover- 
ing the  conversion  and  re- 
alignment 


1.  Referring  to  the  Heath- 
kit™  HW-8  circuit  diagram, 
remove  both  covers,  unsolder 
the  20-meter  crystal,  Y3,  and 
replace  it  with  the  30-meter 
crystal  at  18.895  MHz. 

2.  Locate  L19  and  CI  21. 
Solder  a  30-pF  capacitor 
across  LI 9  in  parallel  with 
CI  21 .  It  is  easiest  to  tack  this 
new  capacitor  on  the  bot- 
tom of  the  circuit-  board. 
This  facilitates  reversal  of 
the  modification. 

3.  Locate  C7  and  C22  in 
the  rf  amplifier  circuit  Add 
60  pF  of  capacitance  in 
parallel  with  each  capacitor. 
I  used  two  30-pF  capacitors 
across  C7  and  C22  each. 
Anything  in  the  60-pF  range 
should  work  as  well 

4.  Replace  the  bottom 
cover  This  completes  the 
modification;  only  align- 
ment is  left 

5.  Attach  an  rf  probe  and 
VTVM  to  the  base  of  Q7  If 
you  don't  have  an  rf  probe, 
use  the  circuit  Heath  sug- 
gests in  Fig.  1.  Adjust  LI 9  for 
maximum  response  on  the 
VTVM  and  then  turn  the  coil 
slug  V*  turn  counterclock- 
wise. LI 9  is  the  bottom  slug 
in  the  L19/L21  coil  can, 


6.  Move  the  rf  probe  to 
the  emitter  of  Q5.  Adjust 
L15  for  maximum  response 
You  will  have  to  move  the 
coil  slug  almost  to  the  bot- 
tom* 

7.  While  listening  to  an 
on-the-air  signal  (WWV  is 
convenient),  adjust  C7  and 
C22  for  maximum  received- 
signal  strength. 

8.  Attach  a  50-Ohm  dum- 
my load  to  the  output,  key 
the  transmitter,  and  adjust 
C103  (in  the  final  amplifier) 
for  maximum  output  with 
the  loading  control  at  the 
12-o'clotk  position. 

9.  If  you  want  you  can 
calibrate  the  vfo  using 
WWV  at  10  MHz.  Put  the 
top  cover  back  on. 

10.  Have  your  first  QRP 
QSO  on  30  meters. 

The  results  are  excellent 
My  HW-8  has  a  30-meter 
power  output  of  1.2  Watts 
into  a  500hm  load.  Within 
two  minutes  after  finishing 
the  realignment  I  worked 
NN4F  in  Memphis.  He  gave 
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Fig.  3.  HW-8  rfamp  showing  added  capacitors  C7A  and  C22A. 


me  a  579.  I  find  that  I  can 
work  stations  on  30  meters 
easier  than  I  can  on  20  while 
using  QRP,  There  is  some 
high-power  teletype  on  the 
band,  but  you  can  sneak 
around  that. 

The  receiver  performs 
fine  although  I  have  not 
been  able  to  evaluate  it  for 
sensitivity  and  dynamic 
range  The  converted  HW-fl 
seems  to  work  just  as  well  on 
30  meters  as  it  does  on  any 
other  band! 

So  there  you  have  it;  a  thir- 
ty-minute    modification     to 


put    you    QRP 
meters.  Come 


on     thirty     10.1    MHz   and   have  some 
on  down  to      funlB 


Parts  List 


Y3A 


1&895^MHz  crystal,  type  OF-L,  cat  no,  031300, 
International  Crystal  Mfg,  Co.,  Inc.,  10  North  Lee, 
Oklahoma  City  OK  731 OZ  Price:  $6.88- 

C7A,  C22A    60-pF   capacitor,   Radio   Shack,   Jameco,   and 

other  suppliers.  Value  of  50  pF  to  70  pF  accept- 
able. 

C121A  30-pF  capacitor,  Radio  Shack,  Jameco,  and  oth* 

er  suppliers. 

Capacitor  values  may  be  approximate  and  determined  ex* 

perimentally.  I  used  30-pF  capacitors  from  a  Radio  Shack 

assortment,  paralleling  two  to  get  60  pF. 


NEW 


The  RM  1000  is  a  modem  which 
allows  your  microcomputer  to  send 
and  receive  Morse  Code  and  FtTTY 
over  radio. 

Unquestionably  the  finest  radio  inter- 
face available  today  at  any  price.  Easy 
to  connect.  Easy  to  use.  Very  com- 
petitively priced.  An  unprecedented 
value! 

Commercial  quality  hardware  copies 
the  weakest  of  signals.  Unique  Dual 
Bar  Tuningmaffords  instant,  accurate 
tuning  Morse  and  RTTY  signals. 

Thousands  of  satisfied  customers 
can  attest  to  the  superiority  of 
Macrotronics  software.  Easy  to  use. 
Error  free.  More  features.  Outstand- 
ing documentation, 


Ml 


Radio  Modem 


MIOOO 

Radio  Modem 


DUAL  BAR    TUNING 


o     n     a     en 

CW         17Q        4ZS        650 


OPPlG  'ATARI 


HARDWARE  FEATURES 

Commercial  quality  demod  filters. 

Crystal  controlled  AFSK  tones. 

Dual  Bar  Tuning  ^-accurate  &  easy! 

1 10/220  AC  power  supply 
included, 

Shifts/Modes  under  keyboard 
control 

Convenient  rear  panel  connectors. 
15  Day  money  back  trial  period. 


1125  N.  GOLDEN  STATE  BLVD.,  TUBLOCK,  CA     (209)  667-2888 

*  TRS-  80  Apple.  Wan.  IBM  are  registered  trademarks  oi  Tandy  Corp,  Apple  Computer  toe  .  AIM  inc  .  and  international  Business  Machines 
Ire  respective^ 


SOFTWARE  FEATURES 

*  CW,  Baudot,  ASCII  send /receive 

*  Multi  level  split  screen  with 
Review  Window 

*  Four  user  definable  WRU's 
(keyword  auto  response  system) 

*  16  user  defined  messages  are 
dynamically  allocated  &  linkable 

*  Word  wrap,  diddles,  auto  unshift, 
UT4,  auto  ID,  disk  f/0  and  more! 


A   1  ^M4C80TOON 


ICSjnc.i 
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AMAIING 


CORPORATION 


48  Penrnotef  Rood.  P.O.  Box  46SO 
Mencheste*.  NH  03108   USA 
THBWNE  603-627-7877 

YOUR  DEALER 

THE  HAM  SHACK 

808  NO.  MAIN  STREET 

EVANSV1LLE  IND  47711 

TEL.  812422-0231 
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THERE  IS 
A  DIFFERENCE 

IN  QUARTZ  CRYSTALS. 

Internationals  leadership  in  crystal  design  and  production  is  syn- 
onymous with  quality  quartz  crystals  from  70  KHz  to  200  MHz,  Accurately 
controlled  calibration  and  a  long  fist  of  tests  are  made  on  the  finished 
crystal  prior  to  shipment. 

That  is  why  we  guarantee  International  crystals  against  defects,  mate- 
ria* and  workmanship  for  an  unlimited  time  when  used  in  equipment  for 
which  they  were  specifically  made. 

Orders  may  be  placed  by  Phone:  405 '236-3741.  TELEX:  747-147. 
CABLE:  Incrystal  •  TWX:  910-831-3177  ■  Mail:  International  Crystal  Mfg. 
Co.,  Inc.,  10  North  Lee,  P.O.  Box  26330,  Oklahoma  CityT  OK  73126. 

Write  for  Information 


□Era 
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INTERNATIONAL  CRYSTAL  Mf  G  CO,  INC. 
10  Norm  Lee.  PO  Ba*  26330.  Otianom*  C*y>  OK  7312S 


u  s. 

Lilting* 


AMATEUR    £?*6* 
RADIO  ^;* 

CALL 

DIRECTORY 

THE  BARGAIN  AT  $1/195 


14 


Plus 
Shaping 


A  no  frills  directory  of  over 
435,000  U.S.  Radio  Amateurs, 
8V2X11,  easy  to  read  format. 
Completely  updated. 

Also  available  tor  the 
first  time  ever — 

i Alphabetically  arranged— Sold  separaieivJ 

Geographical  Index 

by  Stale,  Ciiy  and  Street  No.  and  Call 

Name  Index 

by  Name  and  Call 

Ordering  Information; 

*  Directory— S14.95 

*  Geographical  Index— $25.00 

*  Name  Index— $25.00 

Add  S3  00  Shipping  to  all  orders 

Dealer /Club  inquiries  welcome 
Send  your  order— enclosing  check  or 
money  order  in  us  dollars  to-. 

Buckmaster  Publishing 

Whitehall  ^226 


Mineral.  VA  21117  U,5.A 


TRS-80® 

MODEL  III  DISK 


«M  il 


PROGRAM 


D1SK-PAK  I 


REGULAR] 


•  *  -  - 


Super-Log 

Custom  Beam  Heading 

Compu-Log 

Antenna  Anatomy 

[Super  Duper.  . .  _ 

Micro-Clock 

Micro-DX 

IRC  Management 

$49" 


—  ADD  $3,00  Shipping/Handling  — 


19.95 

26.95 

16.95 

14.95 

995 

9.95 

9.95 

9.95 


$118.60! 
VALUE 


PROGRAM 


DISK-PAK  II 


REGULAR] 


Novice  Theory  Review  . .  , 
[General  Theory  Review  .  . 
Advanced  Theory  Review 
|  Extra  Theory  Review  h99t 
Morse  Code  Trainer 


*2995 


19.95 
19,95 
19.95 
19.96 

16.95 


$  9675 
VALUE 


ONLY 


OFFER  BY  MAIL  ORDER  ONLY 
Write  For  Detailed  Brochure 

MICRO-80  INC. 

2665  SOUTH  BUSBY  ROAD  -2? 
OAK  HARBOR.  WA  98277 


PRIVATE  PATCH  II 


STANDARD  FEATURES 

CW  identification 

Tone  to  pulse  —  no  wrong  numbers  ever! 

Five  digit  access  code  —  60,000  code  combinations 

Speed  dialer  compatible 

Sophisticated  toll  restrict— user  programmed  digits 

Single  chip  xtal  controlled  tone  decoder 

Ring  back  —  pages  with  CW  ID 

Busy  channel  ringback  inhibit  —  will  not  page  if 

channel  is  busy 

Operates  simplex 

Operates  through  "any"  repeater  —  no  optional  tone 

equipment  required 

Three/six  minute  "time  out"  timer  —  resettable  from 

the  mobile.  Four  CW  (D  warnings  during  final  minute 

Control  interrupt  timer  —  assures  reliable  control 

Glass  circuit  board  —  ref low  sofdered,  machines 

clipped 

Self  contained  115VAC  supply  -=  230V  50/60  HZ 

available  at  slight  additional  cost. 

Modular  phone  jack  —  and  seven  foot  cord 

One  year  factory  warranty 

14  day  return  privilege  —  when  ordered  factory  direct 


CONTACT  A  DEALER  NEAR  YOU 

AMATEUR  ELECTRONIC  SUPPLY 

Milwaukee  Wl,  Wlckliffe  OHt  Orlando  FL, 
Clearwater  FL,  Las  Vegas  NV,  Chicago  IL 

HAM  RADIO  OUTLET 
Anaheim  CA.  Burlingame  CA>  Oakland  CAt 
San  Diego  CA,  Van  Nuys  CA 

HENRY  RADIO 

Los  Angeles  CA,  Anaheim  CA,  Butter  MO 

JUNS  ELECTRONICS 

Culver  City  CAT  Reno  NV 

N&G  DISTRIBUTING  CORP. 

Miami  FL 

PIZA  ELECTRONICS 

Ponce,  PR 

CANADA; 

DOLLARD  ELECTRONICS 

Vancouver,  BC 

PHILIPPINES: 

CORONA  INTERNATIONAL 

Cubao,  Quezon  City 


Private  Patch  II  is  for  the  discriminating 
amateur  who  demands  the  finest  in  simplex 
autopatch  performance/quality.  Our  digitally 
processed  vox  and  simplex  loop  create  a  level 
of  communications  quality  which  is  not  even 
closely  rivaled.  Do  not  confuse  our  technique 
with  sampling  . . .  Private  Patch  II  is  totally  ker 
chunkless!  Private  Patch  II  will  interface  with 
any  FM  radio  in  15  minutes,  connects  only  to 
the  mic  and  speaker  jacks!  No  options  are  re- 
quired for  superb  performance  through  "any" 
repeater! 

CUSTOMER  FEEDBACK: 


Gentlemen: 

I  received  my  'Private  Patch  II"  today  and  Immediately  put  the  unit  into 
service  I  had  to  sit  down  and  write  lo  you  upon  completion  because  in 
alt  the  years  I  have  spent  as  a  ham,  (27)  !  have  NEVER  purchased  any 
piece  of  equipment  that  has  made  so  positive  an  impression  on  me  as 
has  the  JAPrivate  Patch  II.' 

The  unit  was  delivered  to  me  in  less  than  one  week  (coast  to  coast)  from 
the  time  I  mailed  my  order.  It  arrived  In  perfect  working  condition  and 
proved  to  be  the  easiest  piece  of  equipment  I  have  ever  had  the  pleasure 
of  learning  to  use. 

Since  putting  the  "palch"  into  serv*cet  I  have  had  more  compliments 
than  I  can  count.  The  audio  quality  is  nothing  short  of  SUPERB!!  it  is 
hard  to  beheve  that  you  are  not  actually  conversing  on  a  telephone.  The 
VOX  control  circuitry  is  probably  the  best  I  have  ever  had  the  pleasure  to 
use.  Its  responsiveness  is  almost  instantaneous  and  when  properly  ad 
justed,  yields  control  that  is  so  fine  thai  no  words  or  syllables  are  lost. 
The  control  circuitry  was  well  thought  out:  the  sequences  and  opera 
tionai  methods  chosen  have  proven  to  be  easy  to  master  and  even  easier 
to  use  in  the  field  than  ever  hoped  for. 

I  could  go  on  and  on .  . .  the  merits  of  the  equipment  are  many  and  each 
feature  is  "better  than  the  next".  Congratulations  on  the  production  of 
one  of  the  best  and  most  useful  pieces  of  gear  to  come  along  In  quite  a 
white. 

Sincerely  yours. 

Edmund  Schneider.  K2RCO 


Gentlemen: 

I  received  my  Private  Patch  II  via  UPS  today— exactly  one  week  to  the 
day  after  mailing  in  my  order  lo  you  That's  very  fast  service, 

A  comment  about  the  Private  Patch  II:  This  unit  has  surpassed  my 
dreams  about  a  simplex  patch.  I  cannot  believe  how  tt  is  like  a  half- 
duplex  patch,  f  have  run  patches  before  and  have  never  had  such  ease  of 
Installation  (about  12  minutes)  and  such  excellent  performance.  Thank 
you  again  for  this  product!!!  Sampling  patch  manufaciurers  had  belter 
give  up  because  they  just  cannot  compete  with  this  model' 

Incidentally,  no  adjustments  were  needed  to  the  levei  pots ...  It  worked 
"right  out  of  the  box 

Sincerely, 

Richard  Norton,  WB5FRO 


Gentlemen: 

Patch  works  great.  Much  superior  to  Sampling  Interconnects,  the  (cen- 
sored) as  an  example.  Excellent  product!  Keep  up  ihe  good  work" 

Michael  Chisholm.  KA6DAC 


/^WZ. 


Connect 
Systems 
Incorporated 


P.O.  Box  4155     Torrance,  CA  90510 
Phone  (213)  373-6803 
Phone  (213)  540*1053 
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Dr.  William  Clare  Hess  VV6CK 
PO  Box  19M 
Pasadena  i        rffflg 


Don  Wallace:  Superham 

Meet  W6AM,  the  Grand  Old  Man  of  amateur  radio. 


Author's  note:  Some  of  the  material  in  this  article  was  written  by  Peter  K,  Von  Hagen  WA6HXM.  The  author  extends  his  gratitude  to  Mr.  Von 
Ha  gen  and  also  to  The  Pahs  Peninsula  News  for  permission  to  reprint  excerpts  from  his  well*written  article. 


How  many  hams  do  you 
know  who  have  been 
the  personal  radio  Operator 
for  a  US  President  won  the 
Hoover  Cup  for  having  the 
best  amateur  station  in  the 
nation,  been  the  world's 
champion  DXer  for  many 
years,  and  have  mobile  rigs 
in  their  automobiles  operat- 
ing with  one  kilowatt  of 
power  on  the  low  bands  and 
250  WaMs  on  two  meters? 

There  is  only  one  person 
among  the  hundreds  of 
thousands  of  amateur  radio 
operators  in  the  world  who 
meets  the  qualifications  list- 
ed above,  and  many  of  you 
have  probably  already 
guessed  his  name  and  tall 
Don  C.  Wallace  WbAM  — 
the  85  years  young  Grand 
Old  Man  of  Amateur  Radio. 

Early  Years 

Wallace  was  born  in  1898 
in  Be  I  view.  Minnesota  (cur- 
rent pop  u  I  a  t  i  o n :  4  39 ),  w  here 
his  rather  was  a  banker  The 
transfer  of  his  father  to  an- 
other branch  of  the  same 
bank  in  nearby  and  consid- 
erably larger  Redwood  Falls 
represented  a  step  up  the 
ladder,  so  the  family  moved 
there  In  1905,  they  moved 
to  Los  Angeles,  where  the 
population  at  that  time  was 
only  one  hundred  thousand1 

In  1408,  Don  began  to  pe- 
ruse   his    lather's    physics 

>oks  lie  found  out  how 
doorbells,  motors,  etc  . 
worked  and,  putting  his 
new  knowledge  to  immedi- 
ate use,  actually  construct- 
ed   a    motor,    a    doorbell 


buzzer,  a  telegraph  sound- 
er, and  a  key. 

Two  years  later,  Don  and 
his  friend  John  Cook  used 
number  18  rubber-covered 
wire  to  construct  a  five- 
block-long  telegraph  line 
between  their  homes.  The 
line  was  fastened  to  tele- 
phone company  poles  for 
the  four  blocks  before  the 
tracks  pf  the  Pacific  Elec- 
tric Railway  were  en- 
countered. Fortunately,  the 
rathiiad  had  two  poles  very 
close  together  at  that  par- 
ticular location,  one  on 
each  side  of  the  track  This 
facilitated  running  the  wire 
under  the  rails  to  Cook's 
home  a  block  further  on 

This  line  furnished  a  lot 
of  code  practice  and  also 
served  as  an  excellent  anten- 
na for  Don's  first  crystal  set 
until  the  wire  running  under 
the  tracks  was  discovered 
by  a  railroad  worker  who, 
not  knowing  what  his  even- 
tual  destination  would  be, 
started  coiling  it  up  and 
finally  delivered  a  very  large 
coil  of  wire  to  the  Wallace 
residence. 

Don  Wal  lace  was  a  young- 
ster with  a  huge  curiosity.  In 
those  days,  number  6  dry 
cells  were  used  in  a  "make 
and  break"  circuit  to  pro- 
duce square  wave  ac  which 
could,  of  course,  be  stepped 
up  to  many  thousands  of 
volts  to  provide  ignition 
voltage  for  the  automobiles 
of  that  early  age, 

Don's  uncle  in  Anaheim, 
California,  with  whom  Don 
was  visiting,  had  consider- 
able trouble  in  starting  his 


automobile  due  to  weak 
batteries,  so  a  trip  was 
made  to  a  nearby  garage, 
and  Don  went  along,  Don 
asked  the  mechanic  what 
he  did  with  the  old  bat 
teries,  and  the  man  pointed 
to  a  large  pile  of  discarded 
cells  in  a  back  corner  of  the 
garage  and  told  Don  to  help 
himself.  He  loaded  about 
one  hundred  dry  cells  into 
his  uncle's  vehicle  and 
hauled  them  to  Anaheim 
At  a  dime  store,  he  bought  a 
roll  of  copper  wire  for  ten 
cents.  He  connet  ted  all  the 
dry  cells  in  series  and  was 
able  to  produce  a  good 
spark,  thus  introducing  him- 
self to  the  world  of  spark 
communication. 

Upon  his  return  to  his 
Long  Beach  home,  Don 
strung  a  length  of  copper 
wire  to  a  neighbor's  home 
and  they  began  communi- 
cating in  code  Another 
neighbor  showed  Don  a 
20,000-volt  transformer 
with  a  spark  gap  that  he  was 
using.  This  neighbor  had  a 
(  at  that  would  sit  right  on 
the  spark  during  transmis- 
sions, barely  moving  when 
the  20,000  volts  was  ap- 
plied Watching  that  opera- 
tion convinced  Don  that 
cats  have  substantially 
more  than  nine  lives. 

Don's  next  step  was 
visit  the  man  who  installed 
stove  pipes  in  Long  Beach. 
That  gentleman  allowed 
Don  the  use  of  his  machin- 
ery to  cut  stove  pipes  into 
appropriate  lengths  to 
serve  as  transformer  cores 
Don    then   spent   the   next 


two  months  winding  his  own 
20,000-volt  transformer  A 
crank  arrangement  was  built 
into  an  apple  box  whii  h 
made  the  winding  of  the 
wire  around  the  transform- 
er cores  easier  Paraffined 
paper  was  placed  between 
the  layers  of  wire- 
After  completion  of  the 
transformer  project,  Don 
built  a  simple  homemade 
receiver.  ( I  here  was,  of 
course,  no  source  of  com 
mercially  made  receivers  (it 
the  time  ) 

The  Bureau  of  Naviga 
Hon  of  the  US  Department 
oi  Comm«r<e  had  not  m 
the  infant  state  of  radio  at 
that  time,  arranged  exami- 
nations tor  persons  to  quali- 
fy as  radio  operators,  so 
Don  wrote,  "I  can  send  and 
receive  live  words  per  min- 
ute in  code  [Signed]  Don  I 
Wallace."  He  had  the  state 
ment  notarized  tor  a  fee  of 
25  cents  and  mailed  it  to 
the  proper  authorities  and 
soon  received  the  call  hOC. 
|ohn  Cook  received  hOD, 
and  they  went  on  the  air 
immediately, 

lohn  Mead,  a  buddy  of 
Don's  in  neighboring  Holh 
wood,  was  licensed  as  60I 
in   1912.    His  rotary  spark 
gap  transmitter  had  a  very 
high-pitched    note,    while 
Don's  60C   station   had   a 
medium-pitched    note.    Ev- 
eryone tried  to  have  a  dis- 
tinctive note  to  his  signal 
with  the  result  that  it  was 
often  possible  to  recognize 
a    station    merely    bv    its 

note"  even  before  it  oi 
daily  identified  itself 
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Don  and  Mead  had 
switches  which  would  turn 
the  motor  driving  the  rotary 
spark  gap  on  and  oft  with- 
out turning  off  their  trans- 
mitters, While  this  motor 
was  building  up  speed 
when  it  was  first  turned  on 
or  when  it  was  losing  speed 
after  being  purposel\ 
turned  off  with  the  trans- 
mitter in  operation,  it 
would  change  the  pitch  of 
the  transmitted  signal  ver\ 
significantly;  Don  can  imi- 
tate perfectly  those  varia- 
tions in  signal  note  even  to 
this  day. 

At  that  time.  Don  con- 
structed an  automatic  iden- 
tifier for  his  station,  utiliz- 
ing a  wooden  wheel,  using 
brass-headed  upholsterv 
tacks  and  strips  of  brass  on 
the  outer  circumference  of 
the  wheel  to  form  the  dots 
and  dashes,  respectively, 
which  were  necessary  to 
transmit  the  call  6QG 

Maritime  Operation 

PI,  the  Marconi  Wireless 
Company  station  only  six 
miles  away  in  San  Pedro, 
was  annoyed  with  Don  for 
causing  interference  to 
commercial  traffic.  (That 
station's  call  letters  were 
soon  changed  to  KPJ  to  in- 
dicate its  commercial  sta- 
tus I  But  KPJ  was  Don  s  idol. 
He  rode  his  bike  to  the  sta- 
tion one  day  and  intro- 
duced himself  to  the  station 
manager,  who  told  him  that 
he  would  get  Don  a  position 
as  a  ship  wireless  operator 
providing  Don  could  obtain 
a  commercial  operator's 
license. 

All  the  radio  operators' 
exams  were  administered  in 
San  Franc isco,  so  Don  went 
down  to  the  harbor  and 
talked  with  the  officers  of 
several  ships  then  in  port. 
At  si*  feetr  four  inches,  Don 
(at  age  15)  convinced  one 
officer  that  he  could  clean 
the  overheads  (ceilings)  of 
the  ship's  rooms  without  us- 
ing a  ladder,  an  important 
point  to  the  ship's  owners 
since  using  a  ladder  in  a 
rolling  sea  was  considered  a 


Don  is  shown  here  in  Minnesota  in  1924  holding  the  Hoover 
Cup  which  was  awarded  him  by  the  US  Department  of  Com- 
merce  for  having  the  best  amateur  radio  station  in  the  United 
States  during  the  previous  year. 


hazardous  procedure  to  be 
avoided  it  possible 

Don  was  "signed  on"  as 
an  able-bodied  seaman 
aboard  the  5.  5,  Yale,  a  pa^ 
senger  ship  bound  for  San 
Francisco  There  he  passed 
the  Second  Class  operator's 
examination  Just  as  today, 
one  could  not  obtain  a  First 
Class  Radiotelegraph  li- 
cense without  shipboard 
experience. 

Returning  to  Long  Beach 
he  again  visited  KPJ  where 
he  heard  one  of  the  ship  op- 
erators complaining  that  he 
would  much  rather  go  to 
the  baseball  game  than 
work  his  shift  Alertly.  Don 
told  the  Chief  Engineer  that 
he  could  handle  the  job 
The  Chief  agreed  and  Don 
was  paid  the  sum  of  one 
dollar. 

Incidentally,  Poly  High 
School  had  its  own  spark 
station,  with  a  blockJong 
antenna  suspended  be- 
tween two  80-foot  towers 
Guess  who  was  largely  re- 
sponsible for  the  school 
having  such  an  installation 
Hint;  Don  Wallace  has  al- 


ways been  an  advocate  ot 

long  and  high  antennas. 

Shortly  after  his  experi- 
ence as  a  substitute  KPJ  op- 
erator, Don  was  assigned  to 
one  of  the  Banning  Brothers 
ships  operating  between 
Long  Beach  and  Catalina  Is- 
land Although  it  had  a 
rated  capacity  of  1,000  pas- 
sengers, the  load  on  the 
return  trips  from  the  island 
on  Sunday  evenings  and  on 
holiday  evenings  was  more 
likely  to  be  2,000  persons. 
On  return  voyages,  a 
message  had  lo  be  transmit- 
ted to  Long  Beach  Harbor 
advising  the  passenger 
count  and  how  many 
passengers  wished  to  use 
the  "Big  Red  Cars"  so  that 

the  Pacific  Electric  Rail\\.i\ 
would  have  the  proper 
number  of  streetcars  on 
hand.  It  was  also  man- 
datory to  provide  informa- 
tion  as  to  how  many 
passengers  wanted  taxis. 
Don  handled  this  traffic 
without  a  hit*  h 

More  important  than  the 
pay  was  the  fact  that  he 
could    now    claim    experi- 
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ence  as  a  commercial  oper- 
ator  Once  again  Don 
"overhead-washed"  his  pas 
sage  to  San  Francisco  and 
passed  his  First  Class  Radio- 
telegraph operator's  exam 
with  a  grade  of  99  4  per- 
cent. 

From  that  point  on.  dur- 
ing all  vacations  from  high 
school,  Don  signed  on  as  ra 
dio  operator  tor  ships  sail- 
ing up  and  down  the  Pat  ific 
coast;  some  of  which  went 
a  considerable  distance  up 
the  Inside  Passage  north  ot 
Vancouver,  B.C.,  to  be  cofti 
pletely  loaded  with  cargo* 
of  lumber  Don  found  that 
he  also  could  work  as  a 
longshoreman  while  the 
ship  was  in  ports  As  a  high- 
school  football  player,  Don 
wanted  to  gam  more 
strength,  so  he  would  load 
and  unload  I  he  ships  when- 
ever possible 

Speaking  ot  football 
players,  Don  says  antennas 
are  like  football  players  A 
good  big  one  is  better  than 
a  good  small  one 

After  graduating  from 
Poly  High  in  IMIb.  Don 
entered  Hatnhne  University 
in  St    l3auL  Minnesota,  to 

study  banking  and  business 
His  fascination  with  ama- 
teur radio  remained  as 
strong  as  ever,  and  shortly 
itter  his  arrival  on  campus 
he  obtained  the  permission 
ot  the  college  president  to 
install  a  ham  station  I  he 
"Old  Mam    administration 

building  had  a  steeple  130 
feet  high  Don  added  a 
40-foot  pole  and  attai  heel 
one  end  ui  Ins  main  miten- 
na  The  other  end  was  at- 
tached to  a  church  steeple 
two  blocks  away.  Another 
antenna  extended  to  the 
Ladies  Hall,  a  block  away, 
and  still  another  ran  to  the 
university  library,  a  mere 
half-block  away  The  results 
from  this  station  were  ex- 
cellent, and  Don  soon 
became  well  known  in  the 
Midwest  as  the  Big 
Signal/'  a  reputation  he  has 
never  relinquished. 

World  War 

When  the  United  States 
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became  involved  in  World 
War  I,  Don's  friends  rushed 
to  join  the  Army,  but  Don  s 
allegiance  was  more  to  the 
Navy  since  he  had  enjoyed 
his  seagoing  adventures  It 
was  announced  that  Ndvy 
recruits  living  on  the  west 
side  ol  the  Mississippi  River 
would  be  assigned  to  the 
West  Coast,  so  instead  of 
going  to  the  St  Paul  recruit- 
ing off  ice,  Don  journeyed  ci 
few  miles  to  Minneapolis 
on  the  west  side  of  the  river 
to  the  Navy  recruiting  of- 
fice there.  He  was  told  to 
finish  his  first  yeai  of  col* 
lege  so  he  could  be  given 
the  rank  of  Second  Class 
Petty  Officer.  So  il  was  that 
after  leaving  Hamline  he 
was  Immediately  assigned 
to  NPG  in  San  hancisco, 
the  main  Navy  radio  sta- 
tion serving  the  Pacific 
Ocean  At  that  time,  it  was 
equipped  with  UM>  kW  art 
transmitters    and    600-foot 

towers 

Don  arrived  at  NPG  and 
the  personnel  officer  told 
him  to  go  into  the  opera- 
tions room  and  observe  the 
actions  of  the  First  Class 
Petty  Officer  who  would 
show  him  what  to  do  After 
tin  hour  of  operations,  the 
duty  officer  said  that  with 
an  additional  hour  of  in- 
struction in  Navy  proce- 
dures, Don  would  be  ready 
to  operate  the  station  His 
Code  speed  had  already 
reached  35  wpm  in  both  the 
International  Morse  code 
and  the  A  men  can  Morse 
code,  so  when  the  famous 
"pink  til  ket"  radio  operator 
licenses  became  available 
(providing  you  i^ould  copy 
without  error  JO  wpm  in 
International  and  25  wpm 
in  American  code),  he 
passed  the  examination 
without  difficulty 

Readers  may  wonder 
why  some  individuals  de- 
veloped expertise  in  both 
codes  Part  of  the  explana- 
tion for  this  was  that  until 
about  1L)0tt  or  so4  American 
Morse  was  the  only  code  in 
use.  When  wireless  came  in- 
to existence,  operators  had 


This  photo  shows  Dons  home  in  Long  Beach  in  1936  after  he 
had  been  up  alt  night  transmitting  pictures  to  Chicago  of  the 
floods  and  slides  which  had  occurred  in  the  Los  Angeles  area. 
Telegraph  and  telephone  lines  were  inoperative  due  to  the 
disaster,  so  amateur  radio  came  to  the  rescue  once  again. 


to  learn  International 
Morse  if  they  wanted  to 
participate  in  the  new 
method  of  communica- 
tions Thus,  they  became 
expert  in  both  codes 

Another  factor  that  in- 
creased the  number  of  op- 
erators skilled  in  both 
codes  was  that  shore  sta- 
tions owned  by  commercial 
radio  companies  such  as 
Marconi  Wireless  and  Ra 
dio  Marine  usually  had  a 
"pony  wire"  using  Ameri- 
can Morse  operating  from 
the  station  to  the  down- 
town Western  Union  office. 
txpertise  in  both  codes  was 
required  to  hold  one  of 
these  shore  station  jobs 
bven  today,  Don  ts  equally 
expert  in  both  codes  and 
uses  a  special  microswitch 
on  his  Pa  torn  a  r  keyer  to 
send   the  long  dash  repre- 


senting   the    letter    L    in 
American  Morse. 

Don  had  a  number  of  in- 
teresting experiences  while 
assigned  to  NPG  On  one 
OCCdSion,  the  personnel  ot 
ficer  reported  that  he 
hadn't  heard  from  the  Mghj 
ship  stationed  15  miles  out 
from  San  hancisco  Hay  for 
mure  than  a  month  Don 
told  him  there  wasn  t  a  ra 
dio  ever  made  that  couldn't 
be  repaired  and  suggested 
that  he  be  assigned  to  make 
the  repairs.  He  was  sent  out 
to  the  lightship  on  the  next 
supply  tug  and  had  the  re- 
pairs completed  in  about  90 
minutes  When  he  request- 
ed permission  to  return  to 
shore  with  the  tug,  it  was 
denied  and  he  was  ordered 
to  remain  aboard  the  light- 
ship for  another  two  weeks 

He  used  that  time  to  put 


the  ship's  five-kilowatt 
transmitter  and  all  the  re- 
ceiving equipment  into 
first-class  condition  Then, 
noticing  that  there  were  no 
instruction  books  or  manu- 
als for  the  radio  equipment 
aboard  the  vessel,  he  typed 
a  75-page  booklet  with  ser- 
vice instructions  and  dia- 
grams. Leaving  a  copy 
aboard,  he  brought  the  car 
bon  copy  of  the  booklet 
ashore  and  turned  it  over  to 
the  personnel  officer  to  be 
used  in  case  the  original 
was  misplaced 

After  a  quick  visit  to  the 
Admiral's  office,  the 
personnel  officer  returned 
to  inform  Don  of  his  promo- 
tion  to  permanent-grade 
Chief  Petty  Officer.  He  was 
19  then  and  couldn't  be- 
come a  commissioned  offi- 
cer because  he  was  less 
than  21  years  ot  age 

Submarines  and 
The  President 

Don  next  volunteered  for 
submarine  service  v\  line  he 
served  eight  months  The 
submarine  qualified"  no- 
tation on  his  record  added 
considerably  to  his  Navy 
paycheck,  but  at  Six  teet 
tour  inches  he  was  just  too 
tall  to  serve  comfortably 
aboard  submarines  with 
their  limited  overhead 
clearances  He  wanted  to 
return  to  college  as  the  war 
wound  down,  so  he  request- 
ed transfer  from  the  *ub- 
manue  service  to  a  receiver 
ship  and  was  assigned  to 
the  Brooklyn  Navy  Yard. 

An  ot  titer  there  remem- 
bered Don's  skill  as  an 
operator  and  asked  it  ht* 
knew  anything  about  arc 
transmitters  He  said  the 
Navy  was  installing  a  40-fcW 
transmitter  on  the  Presiden- 
tial yacht,  the  USS  George 

Washington  (which  was 
quite  a  "yacht"  since  it  was 
800  teet  long),  for  President 
Wilson  s  use  to  and  from 
the  Peace  Conferem  e  at 
Versailles  Apparently, 
none  of  the  radio  operators 
knew  anything  about  thr' 
new  transmitters,  Inn  D*  . 
did,  since  he  had  operates 
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$1349  00 

59  50 

49  50 

1950 

1 12  50 


149s 


89" 

89s* 

144" 


599" 
144" 


1 


899*' 


IC-745  9  band  icvr/.l  30  MHz  icvr....  $999  00  899*- 

PS-35  fnterna!  power  supply 160  00  144" 

CF5-455K5  2  8  KHz  wide  SSR  filter        TBA 

SM-6  Desk  microphone.. 39.00 

HM-12  Hand  micro  phone 3950 

See  JC-740  tist  above  for  other  options  {*) 


IC-751  9-band  ncvr/  1  30  MHi  rcvr$ 

PS-35  Internal  power  supply 

FL-52A  500  Hz  CW  filter  „„„...„„. 
FL-53A  250  Hz  CW  filter 

I     L  **  J  J       r\  ITl  Ml  III      ■   ki    ■    ■   ■    m   m   m    m    i    ■    ■    i    ■  t    m    i    *  ri    1  +  ■>  ■   4   i 

SM-6  Desk  microphone 

HM12  Hand  microphone 

External  frequency  controller 

High  stability  reference  crystal........ 

Option*:  720/730/740/745/751 
PS- 15  External  20A  power  supply ., 

EX- 144  Adaptor;  CF1/PS  15 

CF-1  Cooling  fan  for  PS  15..,. 

PS-20  20A  switching  ps  w/speaker 

CC-1  Adaptor;  HF  radm  to  PS- 20... 

CF-1  Cooltng  fan  for  PS 20.. 


'+-■-*■■' 


139900 

160  00 

96  50 

96.50 

3150 

39  GO 

39  50 

TBA 

TBA 

Regular 

$149  00 

6.50 

45.00 

22900 

10  00 

45  00 


1229 

144" 
89" 
89" 


SALE 
134" 


199* 


ICOM 


*   »  i    ■   v. 


Option*  -  continued 

EX  310  Voice  synthesizer  (tC  751) 

SP-3  External  speaker.. 

Speaker /phone  patch  (specify  radio) 

BC-10A  Memory  back-up „. 

EX-2  Relay  box  w/marker 

AT- 1 00  1  OOw  8  ■  ba  nd  a  utomatic  a  nt  tu  ner 
AT- 500  500w  9- band  automatic  ant  tuner 

MT-1DO  Manual  antenna  tuner 

AH-1  5-band  mobile  ant  w /tuner  ....... 

PS- 30  20A  systems  power  supply.. f 

GC-4  World  clock 

HF  Linear  amplifier 

IC-2KL  160  15m/ WARC  solid  state  linear 

VHF   I'Hf  Muhi-madvi 
IC -2 51 A  2m  FM/SSB/CW  xcvr 


p  w<r  ¥  ■>  ■» 


Regular 

39  95 

49  50 

139  00 

8.50 

34.00 

34900 

44900 

249  00 

289,00 

259  95 

99,95 

179500 
$749.00 


S5Q  Factory  Rebate    until  gone 


SALE 

129" 

314" 
399" 
224" 

259" 

233" 

99" 

1299 

549" 

1 


Hand-held  Transceivers 

Synthesized.  8O0  cnanneis,  1.5/  15 
watts;  250  ma.  NiCd  Pak,  AC  wall 
charger;  flexible  antenna;  earphone 
wnst  si  rap;  belt  clip  Models  with  or 
without  Touch  Tone*  Pad  (TTPJ. 

Model 

IC-2A  for  2  meters . . 

tC-2ATw«th  HP 

IC-3A  tor  220  MHz.. 

IC-3ATwith  TTP,,... 

IC-4A  for  440  MHz 
IC4AT  with  TTP,,. „ 


Regular  SALE 

$  239.50  214" 

.  269  50  21994 

.  269.95  234" 

.  299  95  239" 

.  269  95  234" 

.  299  95  239" 


IC-551D  80w  6rn  Xcvr $699 

PS-20  20A  switching  ps/sphr 229 

EX-106  FM  adaptor „A,  125 

BC  10A  Memory  back  up ..„  8 

SM-2  Elect  ret  desk  microphone 39 

IC-451A  43CM40  SSfi/FM/CW  Xcvr/pi  899 

IC-451A/High  440  450  MHz  Xcvr/ps  899 

AG-1  15dbpreampJC45lA/45A„,  89 

fC-271A  2mh25WKCvrT 699 

IC-471A  430450  MHz,  lOw  xcvr 799, 

PS-25  Internal  power  supply 99, 

EX-310  Voice  synthesizer 39 

HM-12  Hand  microphone... 39 

SM-6  Electret  desk  mtcrophone. 39, 

VHF/ttHF  FM 

IC-25A  2m,25wtup-dn  ttpmicrgrnleds$359. 

IC-25H  as  above,  but  45  watts 389 

IC-45A  440  FM  xcvr,  10w,  TTP  mic.._  399. 

BUI  Memory  back-up.... 38 

IC-22U  lOw  2m  FM  non-digital  Xcvr_.  299 

EX*  199  Remote  frequency  selector ..  35. 

RP-3010  440  MHz  repeater 999 


00  599" 
00  199" 
00  112" 
50 
00 

00  769" 
00  769" 
00  79" 
00  629" 
00  719" 
00  89*  * 
95 
50 
00 

00  319" 

00  349" 
00  359" 

50 

00  249" 

00 

00  899" 


ATTENTION  CLUBS,  GROUPS,  etc. 
UHF  Transceiver/Repeater  SPECIAL! 

Get  together  and  buy  (10)  ICOM  IC  45As  at 
one  lime  at  the  Low  AES  Sale  Price  and  get 
the  RP-3010  Repeater  at  50%  off  List  Price. 


VHF  /UHF  mu/ti-mrx/es: 

IC-290H  25w  2m  SSB/FM  Xcvr  TTP  mic 

IC- 560  lOw  6m  SSB/FM/CW  Xcvf ...... 

IC-490A  lOw  430-440  SSB/FM/CW  Xm 
VHF  /I'HF  Portables 
IC-505  3/10w  6m  port,  SSB/CW  Xewr 
tC-402  432  portable  SSB  *cvr 

BP  10  Internal  nicad  battery  pack... 

BC-15  AC  charger , ..,, 

SP-4  Remote  speaker 

LiLr"iu  LPainpr  case -.-•-.,-.- -*-----..•#. 
IC-3PS  Power  supply  for  portables. „», 

1C-2QL  2m  amp,  lOw  PEP  or  FM 

IC-30L  432  amp,  lOw  PFP/FM „. 

72  GHz  equipment 

IC  120  lw  I  2  GHz  FM  xcvr 

RP  1210  lOw  1  2  GHz  repeater  T„„. 

Cabinet  for  RP  1210  oc  RP-3010... 


$54900 
48900 
64900 

44900 
38900 
79.50 
12,50 
4950 
2495 
3495 
95  00 
98  00 
10500 

$499  00 

TBA 

249  00 


4S9" 
439" 
579" 

399" 
299" 


Accessories  for  Hand-helds:  Regular 

BC-25U  Extra  l5*hour  wall  charger $1000 

BC  30  1/15-hour  drop-in  charger  for  BP  2/3/5    69,00 

BP-2"  450  ma,  7  2u  lw  eat  time  battery 39  50 

BP-3  Extra  std  250ma  8 Av  1.5w  battery 29  50 

BP-4  Alkaline  battery  case 12.50 

BP-5*  450  ma.  10  Bv  23m  hi-power  battery 49.50 

*BC-3Q  required  to  charge  BP-2  &  BP-S 

FA-2  Extra  2m  tlenible  antenna.,, 

CA-2  Telescoping  l/4wave  2m  antenna 

CA-5  5/8waue  telescoping  2m  antenna 

CA-3  Extra  220  flexible  antenna 

CA-4  Extra  440  flexible  antenna 

CP- 1  Cigarette  lighter  receptacle  chgr  for  BP-3 . . 

OC-I  DC  operation  module 

HM-9  Speaker/microphone. 

LC- 2A  Leather  case  without  TTP  cutout 

LC-2AT  Leather  case  with  TTP  cutout 34.95 

Ml-J  2m2.3/IOwHTamp  peg  $89),.. SALE    79.95 

3A-nM  16-taulton  HP  front  for  2A/3A/4A 39  50 

CommSpec  SS-32M  32-tone  encoder 29.95 

ML-25  2m  20w  HT  amp  (fleg.  $199.50}    SALE  179.95 

IC-M12  12  ch  Marine  hand  held SPECIAL  269.95 


10.00 
10.00 
18.95 
.9.12 
.9.12 
.950 
17.50 
34  50 
34.95 


Shortwave  rereivpr  Regular  SALE 

R-70  IQOKH?  30MHi  digital  receiver...  $749  00  599" 

til  12/31/83  -  purchase  R-70  and  receive  certificate 
for  free  GC-4  World  Clock  (S99*-  Value)  from  ICOM. 

EX  257  FMunrl „.r 38  00 

IC-7072  Transceive  interface,  720A  112  50 

FL-44/A  SSBhlter  (2nd  IF).. 15900  144" 

FL-63  250  Hi  CW  filter  fist  IF] 48  50 

SP-3  External  speaker „,..  4950 

EX-299  (CK  70}   12VoDt<on„.„......  995 

MB  12  Mobile  rnounl 19  50 


89^ 
89" 
94" 

449" 


V7S4- 


HOURS:  Monthru  Fri.  95:30;  Sat.  9-3 

Mitwa  ukee  WATS  line  1-800-558-0411  answered 
evenings  until  8:00  pm>  Monday  thru  Thursday 

Please  use  WATS  line  for  Placing  Orders. 

For  other  information,  etc  please  use  Regular  fine 


in  Wisconsin  (outside  MttwdukQe  Metro  Area) 

1-800-242-5195 


Order  Toll  Free:  1-800-558-0411 


Vifimuiimtmii 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216  -  Phone  (414)  442-4200 


Inc. 


AES  BRANCH  STORES 


WICKLIFFE.  Ohio  44092 

28940  Euclid  Avenue 

Phone  (216)  585-7388 

Ohio  WATS  1-800  362  0290 

Klde  1-800  321-3594 


ORLANDO.  FJa,  32803 

621  Commonwealth  Ave. 

Phone  (305)894-3238 

Fla.  WATS  L-800  432-9424 

M'  1-800-327-191: 


ANDO.  fla.  32803  CLEARWATER.  Fla.  33575 
:ommonwealth  Ave.  1898  Drew  Street 

ne  (305)  894-3238  Phone  (813!  461  4267 

ATS  L-800  432-9424  No  In-State  WATS 

1-800-327-1917       No  Nationwide  WATS 


US  VEGAS.  Nev.  89106 

1072  N.  Rancho  Drive 

Phone  (702)  647-3114 

No  In-State  WATS 

Zrt*  1-800-634-6227 


Associate  Store 

CHICAGO.  Illinois  60630 

ERICKSON  COMMUNICATIONS 

5456  N.  Milwaukee  Avenue 

Phone (312)  631-5181 

CiE  1-800-621-5802 
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and  maintained  similar 
equipment  on  the  West 
Coast  where  arcs  had  been 
developed  Immediately  he 
was  put  in  charge  ot  the 
radio  operation  aboard  the 
George  Washington  and  he 
accepted  the  appointment 
as  Chief  Radio  Operator  for 
the  President  of  the  United 
States  after  being  persuad- 
ed to  delay  his  return  to  col- 
lege for  a  few  months 

Don  and  the  35  operators 
under  his  command  never 
missed  a  schedule  with  the 
new  equipment.  (Among 
them,  im  idenlally,  were 
I- red  Schnell  of  ARKL  taint* 
and  Harold  Beverage,  in- 
ventor of  the  Beverage  wire 
antenna.)  Shortly  after 
President  Wilson  <  ame  on 
board  for  the  trip  to  France, 
Don  had  established  40-kVV 
radiotelephone  contact 
\\tlh  the  Secretarv  of  War. 
Newton  Baker  On  his  arriv- 
al in  the  radio  room  to  talk 
with  Raker,  President  Wil- 
m>h  developed  a  bad  case 
of  mike  fright  and  was  tin 
able  to  talk  on  the  air  Don 
proceeded  to  ra!k  with  Mr 
Baker  tor  a  few  minutes  un- 
til the  President  recovered 
his  (  omposure  and  was 
able  to  talk  (an  anyone  to- 
day imagine  a  President  be- 
nm  afraid  of  a  microphone? 
(After  that,  the  President 
>ent  much  of  his  spare 
time  in  the  radio  room  ) 

In  addition  to  his  radio 
duties,  Don  was  an  avid 
photographer,  and  he  took 
hundreds  of  photographs 
during  the  trip  In  subse- 
quent articles  about  World 
War  I  and  President  Wilson, 
many  of  the  photographs 
published  were  those  taken 
by  Don 

After  the  hrst  day  of  ne- 
gotiations at  the  Versailles 
Peace  Treaty  Conference, 
messages  <  oncerning  it 
were  dispatched  by  Presi- 
dent Wilson  back  to  the 
United  States,  using  the  fa- 
cilities of  a  French  1  pOGO-kW 
arc  station  at  Lyon  How 
ever,  mistakes  were  made 
in  those  first  day's  mes- 
sages, so  from  the  second 
day     on,     couriers     with 


Don  poses  here  in  1945  at  the  entrance  of  the  former  receiv- 
ing station  of  Press  Wireless,  Eight  commercial  radio  opera- 
tors operated  75  receivers  daily  here  to  bring  the  latest  news 
to  the  Los  Angeles  Times,  while  eight  more  operators  labored 
at  the  transmitting  facilities  of  the  same  firm  in  nearby  Marina 
Del  Rey*  Don  purchased  this  building  and  more  than  one 
hundred  acres  of  land  from  Press  Wireless  in  1944  and  has 
transformed  this  hoxtike  structure  into  an  attractive  ham 
shack  with  the  addition  of  a  peaked  root  landscaping,  and 
porches  on  both  sides  of  the  building. 


locked  briefcases  hand- 
cuffed to  their  wrists  trav- 
eled between  Versailles 
and  Brest  to  transport  all 

radio  communications  to 
and  from  the  radio  room  of 
the  George  Washington. 
Completing  his  six-month 
mission  aboard  the  George 
Washington,  Don  decided  it 
was  time,  at  last,  to  return  to 
college. 

The  Twenties 

Don  Wallace  returned 
Hamline  — and  its  football 
team,  which  became  North- 
west champions  He  r 
rnained  in  the  Naval  Re- 
serve since  the  annual  pay 
was  equal  to  two  months  ot 
active-dun  salary  Transfer- 
ring  to   the   University   of 

Minnesota  after  two  years 
at  Hamline,  he  continued  to 
play  fool  ball  on  the  univer- 
sity's team 

On  the  faculty  there  was 
C  M  lansky,  one  of  the 
greatest  professors  of  radio 
of  the  time  Since  Don  was 
permitted  to  choose  20  per- 
cent elective  courses  not 
related  to  his  business  ma- 
jor, he  decided  to  enroll  in 
all  oi  lansky's  classes. 

The  professor  was  elated 
to  have  an  experienced 
radio  man  in  his  classes  and 
soon  assigned  Don  to  duty 


at  the  university's  broad- 
casting station  and  fine 
ham  station  every  Wednes- 
day evening.  A  different 
student  was  assigned  with 
him  each  time  and  they 
would  stay  on  the  air  all 
night,  with  Don  filling  the 
roles  of  Chief  Engineer, 
MC,  announcer,  and  pro- 
gram director  He  would  do 
live  interviews  with  digni- 
taries such  as  the  governor 
of  the  state,  congressmen, 
and  the  president  of  the 
university  The  guests 
would  talk  tor  ten  minutes, 
and  then  Don  played  rec- 
ords or  commented  on  the 
news.  This  was  the  first  reg- 
ular broadcasting  in  the 
northwest 

When  the  author  of  this 
article  began  hamming  in 
1930  in  a  remote  corner  of 
North  Dakota,  the  achieve- 
ments of  Don  Wallace  were 
already  legendarv  Indeed, 
the  November,  1924,  issue 
of  QST  saluted  him  in  a 
full  page  article  entitled 
"Who's  Who  in  Amateur 
Wireless." 

Calls  held  by  Don  in  Min- 
nesota included  9BU,  9DR, 
and  9ZT  Next,  the  Federal 
Radio  Commission  issued 
him  9XAXr  which  autho- 
rized him  to  operate  on  any 
frequency,   any  time,  with 


any  power  The  FRC  knew  it 
could  trust  Don  not  to 
abuse  the  carte  blanche 
privileges  of  such  a  license. 

In  1923,  Don  was  award- 
ed the  Hoover  Cup  for  hav- 
ing the  best  amateur  radio 
station  in  the  United  States 
i  There  s  no  need  to  worry 
about    the    silver    plating 
peeling  off  the  cup  with  the 
passage  ot  half  a  century 
There  is  no  plating  to  peel; 
the  cup  is  constructed  from 
a    solid    piece    i       silver.) 
When  Herbert  Hoover  be- 
came President,   the  ama- 
teur radio  signal  of  WbZH 
operated  by  the  late   Ht  i 
bert  Hoover,  Jr.   from  the 
White  House,  reached  west- 
ward and  sought  out  and 
found,  on  many  Tuesday^ 
the  long  and  high  antenna 

t  Don's  WfaAM. 

Don  had  a  part  in  the 
original  bridging  of  the  At- 
lantic Ocean  by  Fred 
5<  hnell  and  John  Reinartz 
Don's  station,  then  located 
in  the  9th  district,  was  the* 
furthest  station  worked  by 
Leon  DeLoy  FfiAB 

While  Don  was  still  at  the 
University    of    Minnesota 
the  General   Electric    Com 
pany  let  it  be  known  that 
l hey  wanted  a  graduate  to 
manage  their  radio  depart 
merit  in  Minneapolis.  Don 
took    the    job    dud    in    siv 
months  was  making  more 
money  than  the  president 
of  the  company   Don  held 
that  job  with  General  Elet 
trie  tor  4Vi   years    Among 
the  products  he  sold  were 
those  of  the  National  Radio 

>mpan\  When  National  s 
sales  manager,  George  Hill, 
offered  Don  a  position 
covering  California  and 
eleven  other  western  states, 

Don   accepted   in    30   sec- 
onds.  The  Wallace  famiK 
moved  back  to  Long  Beach, 
and  Don  wired  his  resigna 
tion  to  General  Llectric. 

Also  white  at  Minnesota, 
Don  met  Ld  Johnson;  a  me- 
i  hanical  engineering  stu- 
dent Upon  graduation,  Ld 
started  the  E.  I  Johnson 
Company  to  manufacture 
radio  parts  at  Waseca,  Min- 
nesota   That  company  be- 


60     73  Magazine  •  December,  1983 


AEA  Brings  You  The  ANTOR  Breakthrough 


We  are  pleased  to  announce  three  new  AMTOR  products.  Our  new  software  package  that  will  allow  you  to  operate 
AMTOR  with  your  CP-1  is  called  AMTORTEXT"*.  A  complete  hardware  terminal  unit  and  AMTORTEXT  software  plug- 
in  cartridge  for  the  Commodore  64  computer  is  called  the  MICROAMTOR  PATCH71*  We  also  have  new  applications 
software  packages  for  the  AMT-1  and  Commodore  64  or  VIC-20  computers.  *  .  — BJ# 

NEW  AMTORTEXT™ 


*J2 


AMTORTEXT™  is  a  LOW  COST  software  package  that  will  allow  the  CP-1  and  Commodore  64 
computer  to  be  used  as  a  multi-mode  AMTOR  TERMINAL.  Compare  the  outstanding  FEATURES 
and  PRICE  of  the  AT-64  {AMTORTEXT  for  Commodore  64)  to  the  competition: 

•  KEYBOARD  OVERLAY  instructions  {eliminates  constant  referral  to  manual)  •  STATUS 
INDICATORS  on  screen  •  Easy  to  follow  MENU  *  ARQ,  MODE  A-  MASTER  OR  SLAVE  •  FEC 
MODE  B  •  MODE  L  (LISTEN  TO  MODE  A)  •SPLIT  SCREEN  with  2000  CHARACTER  TYPE 
AHEAD  transmit  buffer*  WORD  MODE  for  error  correcting  with  DEL  KEY  until  space  or  CR  is  sent 

•  REMOTE  ECHO  shows  characters  transmitted  as  they  are  validated  by  other  station*  easy  entry 
of  your  SELCALL  tor  automatic  response  to  ARQ  calls  •  BREAK-IN  MODE  to  interrupt  sending 
station  •   LTRS/FIGS  REVERSE  for  assistance  in  MODE  L  sychronizing  ■  TEN  MESSAGE 

BUFFERS  OF  256  CHARACTERS  EACH  •  AMTOR  timing  synced  to  host  computer  internal  CRYSTAL  OSCILLATOR 
■  PROGRAMMABLE  TRANSMIT  DELAY  can  be  saved  to  tape  •  AUTOMATIC  PTT  *  POWERED  BY  HOST  COMPUTER  •  includes 
INTERFACE  CABLE  for  AEA  model  CP-1  COMPUTER  PATCH*" 

The  AMTOR  software  TIM  ING  ROUTINES  have  been  written  by  Peter  Martinez,  G3PLX  {father  of  AMTOR)  which  means  you  can  be 
sure  of  having  NO  SYNCHRONIZING  problems  with  other  AMTOR  stations  adhering  to  the  established  international  AMTOR 
standard.  PROPER  SYNCHRONIZATION  is  an  ABSOLUTE  must  for  AMTOR? 

NEW  MICROAMTOR  PATCH"  $8995  Us«  $6995*  C"64  AMTORTEXT 

MICROAMTOR  PATCH™  is  a  NEW  LOW-COST,  HIGH-PERFORMANCE  AMTOR 
SOFTWARE/HARDWARE  computer  interface  package  The  MICROAMTOR  PATCH 
(model  MAP^64)  INCORPORATES  AMTORTEXT  software  (described  above)  for  the 
Commodore  64  computer  All  circuitry  and  software  is  incorporated  on  a  singfe,  plug-in 
cartridge  module  featuring  the  following:  »TRUE  DUAL  CHANNEL  MARK  AND  SPACE 
MULTI-STAGE  4  POLE,  CHEBYSHEV  ACTIVE  FILTERS  »  AUTOMATIC  THRESHOLD 
CORRECTION  for  good  copy  when  one  tone  is  obliterated  by  ORM  Of  SELECTIVE 
FADING  *  EASY.  POSITIVE  TUNING  with  TRIPLE  LED  INDICATOR  •  NOT  a  low-cost. 
easily  "pullable'1  phaselocked  loop  detector!!!  *  SWITCH  SELECTED  170  Hz  or  WIDE 
SHIFT  on  receive  •  AUTOMATIC  PTT  •  demodulator  circuitry  powered  by  your  12  VDC 
supply  to  AVOID  OVERLOADING  HOST  COMPUTER  and  for  maximum  EMI  ISOLATION  •  EXAR  2206  SINE  GENERATOR  for 
AFSK  output  •  SHIELDED  TRANSCEIVER  AFSK/PTT  INTERFACE  CABLE  PROVIDED    •  FSK  keyed  output 

The  MicroAmtor  Patch  fs  structured  for  easy  upgrading  to  the  AEA  CP-1  Computer  Patch™  advanced  interface  unit  without  having  t< 
buy  a  different  software  package!  Simply  unplug  the  external  computer  interface  cable  (supplied  with  the  MicroAmtor  Patch)  from 
the  MicroAmtor  Patch  and  plug  It  into  the  Computer  Patch. 


$149.95  List    $129*  MAP64 
$239.95  /  $199.95*  MAP-64/2 


The  Model  MAP-64/2  incorporates  theC-64  MBATEXT"  PROM 
on  the  same  board  with  AMTORTEXT  for  low  cost  RTTYVCW/' 
ASCH/AMTOR  operation. 


AMT-1 


The  AMT-1  is  the  DEFINITIVE  AMTOR  TERMINAL  UNIT  which  all  future  AMTOR  units 
m\\  be  measured  against.  All  you  need  forfull  AMTOR  operation  is  a  dumb  ASCII  terminal 
(or  personal  computer  and  emulation  software)  and  a  normal  HF  transceiver  and  antenna. 
With  the  AMT-1  you  will  receive  the  following  features:  •SENSITIVE  FM  DEMODULATOR 

*  FOUR  POLE  ACTIVE  RECEIVE  FILTER  •  TOTAL  CONTROL  FROM  KEYBOARD  or  by 
COMPUTER  PROGRAM  CONTROL  •  16  LED  PANADAPTOR  TYPE  TUNING 
INDICATOR  •  CRYSTAL  CONTROLLED  AFSK  MODULATOR  *  RECEIVE/TRANSMIT 
Standard  RTTY  •  TRANSMIT  MORSE  CW  *  MORSE  RECEIVE  field  installable  option 

•  AUTOMATIC  PTT  •  13  front  panel  LED  STATUS  INDICATORS  •  all  METAL 
ENCLOSURE  tor  maximum  RFI  immunity  •  operates  from  your  800  ma  12  VDC  power 

source  $589.95  List  $499,95*  AMT-1 

Applications  software  for  C-64  or  VIC-20 

AEA  also  offers  an  applications  software  package  for  the  Commodore  VIC- 
20  (model  AMT-1/VIC20-1)  or  64  computer  that  is  resident  on  a  plug-in  PROM 
CARTRIDGE  and  includes  the  INTERFACE  CABLE  to  go  between  the 
computer  and  the  AMT-1.  KEYBOARD  OVERLAY  instructions  are  also 
included  for  easy  operation  without  the  instruction  manual  The  COMM-64 
program  (model  AMT-1/C64-1)  offers  SPLIT  SCREEN  OPERATrON  with  ten 
MESSAGE  BUFFERS.  It  also  offers  UNATTENDED  OPERATION  with 
automatic     MESSAGE     RECORDING     and     AUTOMATIC     STATfON 

identification.  $89.95  List  $69.95* 
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Shown  wtth  optional  AMT-i  Console  Stand 
COMM-64  with  CRT  Momtor  and  cassett 
recorder  (Not  included) 


PLEASE  SEND  AEA  CATALOG 


Address 


h 


City 


'SUGGESTED     AMATEUR     DISCOUNT    PRICE    THROUGH 

PARTICIPATING  DEALERS  ONLY 


|_State_ 


Zip 


Advanced  Electronic  Applications,  Inc. 

P.O.  BOX  C-2160  •  LYNNWOOD,  WA  98036  •   (206)  775-7373  •  Telex:  152571  AEA  INTL 
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(time  a  very  well-known 
Supplier  ot  amateur  radio 
components  and  transmit- 
ters and  is  still  in  business 
today  (It  has  sold  its  pat- 
ents and  dies  for  the  manu- 
facture of  telegraph  sound- 
ers and  keys  to  the  Nye 
Company,  which  still  does  a 
brisk  business  in  sue  h 
items.)  Don  suggested  the 
original  designs  of  about 
half  of  the  products  that 
the  E  F,  Johnson  Company 
manufactured. 

When  Don  came  to  the 
West  Coast  in  1926  to  repre- 
sent the  National  Radio 
Company,  he  wrote  to  id 
that  he  would  like  also  to 
represent  the  E  F.  Johnson 
Company  in  the  west,  John- 
son replied  that  manufac- 
turers" representatives  were 
a  "bunch  of  bums"  and  thai 
hi*  didn  t  need  a  representa- 
live  to  sell  his  product 
Don  wrote  up  a  dozen  large 
orders  and  sent  them  to  Id 
with  a  note  that  these  or- 
ders were  for  old  times'  sake 
and  their  friendship,  John- 
son filled  the  orders  and 
sent  Don  a  commission 
(heck  Don  kepi  sending  or- 
ders and  hd  kept  paying 
commissions.  It  wasn  1  long 
before  Don  had  the  terri- 
tory officially  and  on  an  ex- 
clusive basis. 

At  the  height  ot  his  ca- 
reer as  a  manufacturer  s 
rep,  Don  represented  a  to- 
tal ot  19  manufacturers  of 

electronic  equipment  One 
account  alone  brought  in  a 
monthly  commission  che<  J 
of  five  thousand  dollars, 
and  the  other  18  accounts 
also  paid  substantial  com- 
missions. An  order  usually 
consisted  of  a  railroad  box- 
car full  of  equipment  a  hair 
carload  was  considered  to 
be  a  small  order 

Don  secured  the  two-let- 
ter call  WfrAM  in  1926.  In 
those  days,  the  Department 
of  Commerce  assigned  two- 
letter  calls  to  amateur  oper- 
ators who  also  were  com- 
mercial radio  operators. 
The  possession  of  a  two-let- 
ter call  was,  of  course,  a 
mark  of  elitism  indicating 
membership    in    the    "first 


Some  years  ago,  Don's  mobile  rig  was  installed  in  the  con- 
vertible pictured  here. 


lamily"  of  amateur  radio, 
At  that  time  if  you  wanted  a 
license  for  a  portable  sta- 
tion, a  separate  license  was 
required,  and  Don  was  giv- 
en the  call  WhMA  to  cover 
that  operation 

From    192b    until    I960, 

Don  traveled  extensively 
throughout  twelve  western 
states  to  call  upon  his  cus- 
tomers. During  all  of  those 
years,  one  of  the  pieces  of 
luggage  he  carried  with  him 
v\as  a  suitcase  portable" 
containing  t\n  amateur 
transmitter  and  receiver  Ar- 
riving at  some  hotel  he 
would  insist  on  having  a  top- 
Moor  room  If  one  was  not 
available,  he  would  move  on 
to  another  hotel  which  did 
have  one,  After  being  shown 
lo  his  room,  he  would  open 
a  window  wide  so  that  the 
drapes  would  hang  outside 
the  building,  thus  providing 
an  easy  means  of  locating 
his  room  trom  the  roof  of 
the  hotel  where  he  would 
suspend  his  antenna.  After 
dropping  the  feedline  from 
his  antenna  to  the  proper 
window  and  returning  to  his 
room,  Don  was  soon  in  com- 
munication with  his  wife. 
Bertha,  at  home. 

On  these  o(  casions,  Mrs, 
Wallace  would  laboriously 


transmit  code  characters  by 
looking  at  a  code  chart  of 
International  Morse  which 
was  under  the  glass  on 
Don's  desk  a  I  home.  It 
wasn't  long  before  she 
asked  Don  if  she  couldn't 
learn  Morse,  to  eliminate 
that  awkward  code-chat i 
method     Don's    repl\    was. 

"Why  not,  indeed?"  and  a 
code-practice  schedule  of 
30  minutes  of  intensive 
study  daily  was  begun  Don 
added  a  proviso  that  if  the 
prescribed  practice  was 
missed  on  any  day,  a  week 
ot  additional  practice 
would  be  the  penalty. 

One  evening,  with  the 
Wallaces  all  dressed  up  and 
ready  to  leave  home  to  at* 
tend  a  posh  party,  it  was  re- 
membered that  the  practice 
for  that  day  had  not  been 
done.  Immediately  the\ 
went  to  the  ham  shack  and 
accomplished  the  code 
study  necessary  even 
though  tt  meant  being  a 
half -hour  late  tor  the  party 

After  two  weeks  of  stucK 
Bertha  Wallace  passed  her 
amateur  radio  operator  s 
examination  Lmcl  was  as- 
signed \\h\W  and  Don  WBS 
told  to  use  W6AM  while  op- 
erating portable  in  states 
other  than  California,   fol- 


lowed by  a  slash  bar  and 
i he  number  of  the  radio  dis- 
trict in  which  he  was 
operating. 

Rhombic  Farm 

By  1938,  a  radio  operator 
with  whom  Don  had  be- 
come acquainted  during  his 
Navy  service,  louv  (  *er- 
hardt,  had  become  Chief 
1  ngineer  of  a  new  company 
called  Press  Wireless, 
formed  by  a  group  of 
twelve  newspapers  to  trans- 
mit and  receive  their  news- 

ipei  stories  in  order  to 
avoid  paying  the  high  rates 
of  the  i  ommercial  tele- 
graph  companies.  Gerhardt 
was    c  harged    with    t  he 

sponsibtlity  ot  selecting  a 
suitable  receiving  site  to 
i  »perate  in  c  onjunction  with 
their  transmitting  location 
at  Marina  Del  Rey.  and  he 
briefed  Don  on  his  problem 

From  Ins  earlier  resi- 
dence in  the  Long  Beach 
area,  Don  had  recognized 
the  highest  hill  on  I  he  Palos 
Verdes  peninsula  as  a  supe- 
rior location  for  an  antenna 
farm,  but  had  been  unable 
to  persuade  the  Vanderlip 
I  amily,  which  owned  20,1)00 
acres  of  prime  land  there 
to  sell  any  of  it  Told  of  this 
lony  said  he  had  already 
tried  but  the  Vanderlips  still 
wouldn't  sell  Don  then  re- 
minded Tony  that  the  Los 
Angeles  limes,  one  ot  the 
owners  ol  Press  Wireless, 
was  very  friendly  with  the 
Vanderlips,  running  a  full 
social  page  on  the  family 
every  month.  Don  suggest- 
ed that  Tony  contact  Nor 
man  Chandler,  publisher  of 
the  Times,  and  ask  him  to 
make  the  proposal  to  the 
\  anderlips 

Tony  did  this,  with  the  re- 
sult that  Kevin  Vanderlip 
agreed  to  sell  Press  Wire- 
less a  large  parcel  of  land 
ori  the  very  top  of  the  pen- 
insula Tony,  a  loyal  friend 
of  Don's,  purchased  all  pos- 
sible equipment  needed  for 
the  new  receiving  station 
from  the  companies  Don 
represented  — including  the 
wire  and  insulators  for  the 
ei^ht  buo-foot-long  rhombic 
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Itty  Bitty  Rtty. 


■he  CP- 1  Computer  Patch  interface  from  AEA  will  patch  most 
personal  computers  to  your  transceiver  to  produce  a  complete  state- 
of-the-art  RTTY  system.  Just  add  the  appropriate  software  package 
(Madison  has  over  2  dozen  different  packages  in  stock  at  all  times), 
and  you're  on  the  air  computerized  RTTY  and  CW 

The  CP- 1  is  a  smalt,  compact  unit  with  excellent  technical  specs. 
/t  gives  you  frxed  170  Hz  dual  channel  filtering,  auto  threshold,  pre 
and  post  ffmiter  filters  (for  good  copy  under  fading  and  weak  signal 
conditions),  All  transmitter  AFSK  tones  are  generated  by  a  clean,  sta- 
ble function  generator  >bu  can  use  positive  or  negative  output  jacks 
for  keying  your  transmitter  or  transceiver  on  CW  Add  an  optional 
RS232  Port  for  further  computer  and  transceiver  operational  capa- 
bilities. Power  [I6VAC  from  TI7VAC  wall  adapter]  supply  supplied. 

Get  on  the  air  with  the  fastest  growing  segment  of  amateur 
operation:  computerized  RTTY  A  whole  new  world  or  DX,  RTTY 
Mailbox  Operations,  and  rag  chewing  is  waiting.  Call  Madison  now 
for  a  quote 
The  AEA  CP- 1  Computer  Patch.  The  new  essential  piece  of  gear. 

Retail:  $239.95 

MADISON 

Electronics  Supply,  Inc. 

713/658-0268 

Watts  Line:  1-800-231-3057 

1508  MtKtnney  Houston.  Texas  770  !0.  Always,  always,  always  C3H  for  up  to  the  minute  quotes   We  Back  Everything  We  Sell  With  Ou;  Personal  Guarantee 

Ptucei  suDject  id  mange  without  nohce  items  subject  to  Prioi  Safe* 


**$os  List  of  Advertisers  on  page  730 
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Don  is  pictured  being  presented  the  DX  Hall  of  Fame  Award 
by  Ltovd  Calvin  W6KC  at  the  1978  National  ARRL  Con- 
vention. 


antennas.  Later  Don  rear 
ranged  the  antenna*  and 
erected  nine  new  1,00Ofoot- 

long  rhornbics,  14()  feet  high 

which  could  be  fed  from 
either  end  to  tin-  in  eighteen 
different  directions 

At  the  end  oi  WWII  in  Eu- 
rope, the  FC(  announced 
that  shore  stations  such 
Press  Wireless  no  longer 
would  be  permitted  to  ha\ 
radio  links  to  their  other  sta- 
tions sine  <-lephone  lines 
were  avail  able.  Press  Wire- 

less  decided  to  move  all  its 

operation  to  the  San  1  rancis- 

co  Bay  area  (where  it  was 
headquartered)  to  eliminate 
the   $32,000    annual    tek 
phone  bill  from  the  Palos 
\  erdes   station,    therefore, 

thev  pun  based  a  site  neai 
Napa,  California,  and 
placed  the  120-acre  Palos 
Verdes  site  on  the  market  in 
1944. 

Don  5  offer  tor  the  prop- 
erty was  accepted,  Press 
Wireless  moved  its  75  re- 
ivers to  Napa,  and  Don 
moved  his  amateur  equip- 
ment to  the  site,  with  its  35 
major  and  75  minor  poles, 

Since  Press  Wireless  used 
poles  which  were  only  75 
feet  high  and  some  stood  in 
valleys  between  hills,  the\ 
provided  an  effective  height 
of  less  than  75  feet  Don,  in 
accordance  with  his  lifetime 
policy  of  using  long  and 
high  antennas,  made 
140-foot  poles  by  placing 
two  75-foot    poles   butt   to 
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butt,  securing  them  together 
with  tour  JO-toot  pieces  of 
heavy  four-inch  angle  iron, 
with  eight  heavy  bolts 
through  each  pole. 

Dim.  who  is  as  spry  and 
alert  as  a  man  half  his  age. 
has  a  pair  of  custom-made 
shoes  constructed  especial- 
ly for  the  purpose  of  climb- 
ing poles,  and  he  has  clone 
the  maintenance  of  his  an- 
tenna system  for  many 
years,  although  he  has  had 
some  help  recently  on  the 
140-foot  poles 

QRO  Mobile 

Do n ' s  s li p e r-po we r e d 
mobile  rig  [1  kw  on  low 
bands;  250  W  on  2  meters) 
had  a  valuable  fringe  bene- 
tu  in  addition  to  providing 
communications  around 
the  world  from  Don's 
automobile  before  her 
death,  Don  often  drove  his 
wife.  Bertha,  to  one  of  the 
posh  department  stores  in 
long  Reach  and  left  her 
there  to  shop  while  he  ran 
his  own  errands  in  other 
parts  of  the  i  it  v.  After  an 
hour  or  two,  he  would 
return  to  the  vicinity  of  the 
store  and  speak  into  the 
mike  of  his  mobile  rig  as 
follows:  "Mrs.  Don  Wallace, 
will  you  please  come  to  the 
front  door  of  the  store?" 

The  store's  PA  system, 
overwhelmed  by  the  power- 
ful signal  of  WfeAM.  would 
always  faithfully  reproduce 
Dons  announcement  loud 


Shown  here  are  the  hams,  editors,  and  writers  (together  with 
their  local  guides)  from  the  United  States  who  were  guests  of 
the  People's  Republic  of  China  for  a  seventeen-day  visit  to 
that  country  in  1980.  Don,  third  from  the  left,  is  easily  recog- 
nizable as  the  tallest  person  in  the  group.  The  scene  is  the 
great  bridge  which  crosses  the  Yangtze  River. 


and  clear  everywhere  with 
in  the  store,  thus  saving  him 
the  trouble  of  parking  and 
searching  the  store  for  Mrs. 
Wallace. 

While  Dons  "broadcast* 

to  his  wife  was  intentional, 
his  startling  of  patrons  of 
Long  Beach's  State  Theatre 
and  of  a  nearby  huge  used 
car  sales  was  not  Movies 
were  interrupted  by,  and 
the  car-tot  speakers  picked 
up,  an  occasional  "WbAM 
calling  CQ." 

Don  won  the  first  DX  con- 
test sponsored  by  the  ARRI 
in  192b,  and  his  record  as 
champion  DXer  ot  the 
world  is  extremely  well 
known.  Wallace  has  talked 
to  radio  amateurs  in  more 
countries  since  1955  than 
any  other  ham  radio  opera- 
tor: 365  places  classified  as 
nations  by  the  ARRL. 

'It's  like  being  a  world- 
champion  golfer  for  _ 
years  or  being  the  world's 
champion  runner  for  that 
long/'  Don  says  proudly 
(and  deservedly  so).  He 
modestly  credits  his  anten- 
nas for  his  DX  success. 

When  the  ARRL  an- 
nounced that  a  $25  plaque 
was  available  to  amateurs 
for  each  time  they  headed 
the  DXCC  list.  Don  sent  in 
his  order  for  whatever  num- 
ber of  plaques  he  was  enti- 
tled to  and  asked  that  he  be 


billed  for  their  cost  How- 
ever, QST  determined  that 

Don  had  headed  the  DXers 
list  more  than  sixty  times 
and  that  the  cost  of  his 
plaques  would  be  5*1775  It 
asked  tor  confirmation  of 
such  a  large  order  before 
proceeding  with  it  and  Don 
compromised  and  ordered 
only  two  representative 
plaques,  one  for  CW  and 
one  for  phone 

There  wouldn't  have 
been  room  for  all  of  I  he 
plaques,  anyway,  since 
three  of  the  four  walls  of 
Don's  thirty-  by  forty-foot 
ham  shack  already  are  plas- 
tered with  plaques,  cups, 
and  awards  for  his  accom- 
plishments during  71  years 
of  hamming 

When  Don  twists  the 
knob  of  the  rotary  switch 
which  activates  the  108  re- 
lays to  select  the  rhombic 
antenna  needed  to  fire  a 
maximum  signal  to  some 
area  of  the  world,  the  click- 
ing relays  sound  a  bit  like  a 
World  War  I  machine  gun 
nest  Once  the  proper  an- 
tenna has  been  selected, 
however,  all  is  quiet,  and 
Don  is  able  to  work  DX  sta- 
tions that  other  amateurs 
cannot  even  hear. 

When  he  is  questioned  as 
to  how  he  is  able  to  main- 
tain his  position  at  the  top 
of  the  DXCC  list,  he  modest- 


Without  doubt  LR-I   is  the  repeater  value  leader!  Compare  its 
outstanding  performance  with  any  repeater  —  then  took  at 
its  price.  LR-1  features  include  individual  die-cast  shielding 
of  receiver  and  transmitter  plus  a  separately  shielded 
6-stage  receiver   prefilter  for   peak   performance  in 
harsh  RF  environments   •    Front  panel  metering  of 
all  vital  functions  •  CW  identifier   •    Symmetric 
hard  limiting  for  clean  natural  audio    ■    Low 
power   MOS   control    logic      •       Even    the 
cabinet  is  included  —  just  plug  in  and  go! 


UNKING?  The  LR-I  is  also  available  with 
control  circuitry  for  Link  Transceiver 
operation.  Now  link  repeater  sites  with  the 
flexible  control  capability  you've  always 
wanted. 


HIGH  TOWER?  Our  PA-75  power  amplifier  is  the 
champion!  Ruggedly  built  to  give  years  of  dependable 
operation  in  continuous  duty  repeater  service* 


Mark  3C  repeaters  and  controllers  have  no 
equal  in  performance.  Both   units  feature 
auto  patch,  reverse  autopatch.  autodial,  I  3 
Morse  messages  and  a  total  of  39  func- 
tions.   Both    feature    microprocessor    control 
^^  and  both  have  been  proven  in  the  field  from  icy 
Alaska  to  tropical  Brazil.  A  Mark  3C  supercontroller 
can  make  any  repeater  a  super  performer.  The  Mark 
3CR  repeater  Is  in  a  class  by  itself.  It  combines  superbly 
designed    RF   circuitry   in    one   handsome    package.    It    is 
without  doubt  the  world's  most  advanced  repeater! 


^49 


CALL  OR  WRITE  FOR  FULL  DETAILS 

MICRO  CONTROL  SPECIALTIES 


23  Elm  Park    •    Groveland,  Massachusetts  01834    •    Telephone  {6  I  7)  372-3442 
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Iy  states  that  it  is  not  be- 
cause of  his  own  efforts  but 
those  of  scores  of  his 
friends  and  fellow  DXers 
who  cooperate  by  advising 
ea<  h  other  when  a  new 
country  becomes  available. 
Don  says  the  game  is  not 
what  many  people  think. 
One  always  helps  one's 
competitors  When  Don 
was  vacationing  in  Palm 
Springs,  one  of  his  DX  com- 
petitors telephoned  him 
about  a  new  station  on  Re- 
villagigedo  Island  Don 
drove  several  hours  to  get 
back  to  his  home  station, 
and,  thanks  to  his  friend's 
tip,  made  the  contact  for  a 
new  country. 

Items 

•  In  October,  I960,  Don, 
along  with  ten  other  hams. 

editors,  and  writers,  was  the 
guest  of  the  Peoples  Repub- 
lic of  China  for  17  days  of 
sightseeing  and  seminal 
That  made  91  countries  vis- 
ited, and  he  operated  ama- 
teur radio  in  most  of  them 


Trying  his  fist  in  American  Morse  code  at  the  1980  meeting  of 
the  Southern  California  Chapter  of  the  Morse  Telegraph  Club 
may  have  brought  back  memories  to  Don  oi  operating  a  five- 
block-long  telegraph  line  which  he  and  a  friend  constructed 
in  1910. 


•  During  his  lifetime,  Don 

has  devised  over  100  im- 
provements in  amateur  ra- 
dio equipment  which  have 
been  accepted  and  manu- 
l  a  (lured  by  various  com- 
panies, 


•  At  least  once  a  year  and 
Sometimes  as  many  as  four 
times  a  year  Don  conducts 
an  open  house  at  his  Radio 
Ranch.  Radio  amateur 
with  less  deluxe  stations  H 
their  own  come  to  the  Pal' 


Verdes  peninsula  and  view 
with  amazement  a  really 
superb  ham  installation 
Don  is  very  gracious  about 
accepting  requests  from 
ham  radio  clubs  to  be  their 
guest  speaker  and  alwa. 
provides  great  entertain- 
ment 

•  When  interviewed  in  the 
early  twenties.  Don  said, 
"Amateur  radio  for  me  till 
ninety  He  has  only  five 
years  to  go  to  achieve  that 
goal 

•  When  interviewed  by  the 
Los  Angeles  Times  in  1979, 
Don  stated,  "Clicking  the 
key  and  talking  to  radio 
hams  everywhere  in  the 
world  is  just  as  exciting  to 
me  today  as  it  was  when  \ 
was  a  kid  " 

With  that  kind  of  enthusi- 
asm after  72  years  of  ham- 
ming and  with  a  lifetime  ol 

extraordinary  achieve- 
ments in  wireless  and  radio 
behind  him,  there  is  only 
one  word  adequate  to  de- 
5<  rihe  Donald  Clare 
Wallace:  SuperhamH 


The  only  multi-band  amateur  radio  antenna  designed 
specifically  for  use  on  ocean-going  boats  and  in  areas 
close  to  the  ocean. 

•  Non -magnetic  stainless  steel  mast  with  nickel-chrome  plated 
fittings  give  the  best  protection  against  salt  water  corrosion. 

•  No  switches  of  any  kind  —  no  moving  contacts  to  corrode,  ever! 

•  Four  amateur  bands  without  changing  coils—  10,  15,  20  and  40 
meters.  PLUS,  add  the  Spider™  Adapter  collar  and  special  resonators 
for  commercial  marine  frequencies  and  you  have  SEVEN  bands  at 
your  command  at  all  times  without  any  switching  or  changing  coils. 

•  Less  than  six  feet  high  so  it  can  be  stem -mounted  on  the  transom 
for  an  easy  installation, 

•  Approximately  50  ohm  base  impedance— requires  no  antenna 
tuner  in  the  transmission  line. 

•  SWR  is  approximately  1:1  at  all  selected  resonant  frequencies, 

9  Each  resonator  is  tuned  to  the  desired  portion  of  the  band  by  a 
tuning  sleeve  which  slides  over  the  outside  of  the  resonator. 

•  Accessories  for  Marine  Use—  Stainless  steel  and  corrosion- 
resistant  ball  mounts,  angle  mounting  brackets,  stud  mounts 
and  quick  disconnects,  RG58C/U  coaxial  cable  with  non-contam- 
inating jacket.  Coaxial  fittings.  Copper  foil  ground  strapping. 

0  A  note  or   phone    call  

wilt  get  you  full  in  for- 
mat ion  and  price s  —  in  - 
elude  phone  number. 


MULTI-BAND  ANTENNAS 

7131   QWEN5MOUTH  AVENUE.    SUITE  463C 
CANOGA    PARK,   CALIF.    91303 

TELEPHONE:     1213)    341-5460 


WACOM 

DUPLEXERS 

Our  Exclusive  Bandpass  Reject  Duplexes 
With  Our  Patented 

BpBr  CIRCUIT 


FILTERS 

,   ,      provides 
superior  perfor- 
mance especially 
al  close  frequency 
separation 

Models  available  for 
all  commercial  and 
ham  bands  within 
ihe  frequency 
range  of  40  to 
960  MHr     ^n 

TELEPHONE 
81 7/848  4435 
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COULD 
KEYS  TO  YOUR  FUTURE 


Unlock  a//  the  potential  of  your 
Commodore  64  and  VIC-20*  with 
RUN. 

Explore . . .  Experiment . . .  Enjoy  , . . 
Beginner  and  expert  alike  will  be 
taken  beyond  the  manual  to  the  limits 
of  their  abilities.  Enter  your  own  game 
programs.  Construct  a  simple  hardware 
add-on.  Broaden  your  scope  with  unique 
applications. .  .And, .  .get  a  13th  issue 
FREE! 

Enjoy  key  features  like  these; 

•Games  for  fun  &  strategy. 

•  Programming  tips  help  you  learn  short  cuts, 

•  Candid  reviews  help  you  make  money-saving 
decisions. 

•  Programs  to  add  to  your  library. 

•  Instructions  &  tutorials  to  increase  your  skills. 

•  Hardware  &  software  modifications  help  your 
machine  work  smart. 

•  Unique  applications  broaden  your  scope- 
Here' s  a  system-specific  magazine  written  with 

you  in  mind.  Written  by  and  for  the  reader  to  give 
time-saving,  money-saving  hints.  You'll  get  instruc- 
tions and  tutorials  to  increase  your  skills,  and  candid 
reviews  to  help  you  make  the  right  decisions.  Most 
of  all  though,  yourU  have  fun. 

'Owiwwfort  64  and  VtC-2Kf  are  re&n&red  oixkmarks  cf  Commockw  Business  Machines,  inc. 


Commodore     64     and     VIC-20 
owners    are    one    of   the    largest 
groups    of    computerists    today; 
Enjoy  the  benefits  of  this  with 
your  own  magazine.  Be  in  con- 
trol like  never  before.  Order 
RUN  today  and  get  a  13th 
issue  free  with  your  prepaid 
order  (check  or  credit  card) 
of  only  $17.97.  Send  in  the 
coupon    or    call    toll    free 
1-800-258-5473. 


Send  me  a  subscription  to  RUN  for  only  $17,97  per 
|     year.  I  understand  that  with  payment  enclosed  or 
\     credit  card  order  I  will  receive  a  FREE  issue  making  a        | 

|     total  of  13  issues  for  $1 7. 97.  Save  $2. 00  off  the  basic  rate! 

|     □  CHECK /MO  □  MC  □  AE  □  VISA  □  BILL  ME       \ 

I 


card#_ 


exp.date 


Signature 


name. 


address 


city. 


jstate. 


.zip. 


Canada  A  Mexico  M20.97;  foreign  Surface  $37  97.  J  year  anfy,  US  funds  drawn  an  US 
bank.  Foreign  airmail,  please  inquire.  Ftease  allow  6io8  weeks  fur  delivery  This  offer 
expires  January  31,  1964. 


RUN  •  Box  954  • 


Farmingdale,  NY  11737      j 

33DF6J 


Specifications:  (40IW-4) 

FREQUENCY .....  7.0-7-3  MHz 

VSWR: 1.5:1 

* 20dB 

FEED  IMP.: 50  ohms 

ELEMENT  LENGTH;  . . . .  46  Ft 

BOOM  LENGTH: .. 42  ft 

WINDLOAD: 12  sq.ft. 

GAIN:.. ....7.2  dBd 


KLM 


The  incredible  performance  of  the  WorI„ 
Class  KLM  40M-4  is  used  by  many  DXfers  as 
a  "Standard  of  Comparison"  in  Competitive 
Antenna  Equipment 

Obviously,  not  everyone  needs  this  type  of 
Awesome  performance,  but  its  nice  to  know 
that  the  same  performance  proven  design 
theory  and  quality  construction  have  been 
carried  over  into  our  full  line  of  quality 

antennas  for  all  frequency  ranges. 


electronics,  Inc. 
Full  Line  Performance 


Specifications:  (15M-6) 

BANDWIDTH: , . .  21 .0-21 .5  MHz 
VCWR*  1^-1 

™   *Jf  W  W  JK»*  •ttl#'ttl#4|f|t#||#i     Ah  *.?  i    1 

F/B: 30dB 

FEED  IMP.: 50  ohms 

ELEMENT  LENGTH:  , ...  25  ft 
BOOM  LENGTH: ........  36  ft. 

WINDLOAD;. ........  8.5  sq.  ft 

GAIN:...,. 10.5  dBd 


Specifications:  (20M-6) 

BANDWIDTH: . . .  13.944.4  MH/ 


FB,., ....35  dB 

FEED  IMP.: 50  ohms 

ELEMENT  LENGTH: ....  37  ft. 
BOOM  LENGTH: ........  57  n. 

WINDLOAD: 12.8  sq.  ft. 

GAIN: 11  dBd 


BANDWIDTH;...  10,1-10.150  MHz 

I*  /B » .  *  •  •  *  •  * * . . . .  *  - . . ,  * .  .  20  do 
FEED  IMP.: . . ,  50  ohms  onbal. 
ELEMENT  LENGTH:  ....  35*6" 

BOOM  LENGTH: ,  24'3" 

WINDLOAD: 7  sq.  ft. 

GAIN; ... 7,0  dB 


And  in  ere  's  /  nore! 

See  your  local  dealer  or  write  to  KLM,  Electronics, 

P.O.  Box  816,  Morgan  Hill,  CA  95037. 


(7.2/10-30-7LPA) 

BANDWIDTH:  ..7.2/10-30  MHz 
VaV*  M:  >  ■ .  ....*.«... 2:1  typical 

F  B: „„. .JO/15 

FEED  IMP.: ....  50  ohm  unbaL 
ELEMENT  LENGTH:  ....  46  ft 

BOOM  LENGTH 42  ft 

WINDLOAD: - , . .  12  sq.  ft. 

GAIN 3/7  dBd  typical 


^^m 
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CENTRAL  NEW  YORK'S  MOST  COMPLETE  HA 


:ALER 


ICOM  kC-720 


L 


KENWOOD  TSS3QS 

DHAKETn7CHO  VAESUfT707 

Featuring  Kenwood,  Yaesu,  (corn,  Drake,  Ten-Tec,  Swan,  Dentron,  Alpha,  Robot, 
MFJ,  Tempo,  Astron,  KLMt  Hy  Grain,  Mosley,  Larsen,  Cushcraft,  Hustler,  Mini 
Products,  Bird,  Mirage.  Vibroplex,  Bencher,  Info-Tech t  Universal  Towers. 
Callbook,  ARRL,  Astatic,  Shuret  Collins,  AEA.  We  service  everything  we  sett! 

Write  or  call  for  quote.  You  Won't  Be  Disappointed. 
We  are  Just  a  few  minutes  off  the  NYS  Thruway  (1-90)  Exit  32 


OUT  OF  STAfE 
ORDER  TOLt  FREt 

800-448-9338 


ONEIDA  COUNTY  AIPORT  TERMINAL  BUILDING 
^m  ORISKANY    NEW  YORK  13424 


^397 


Re*    C»n  .31*1  736<Qia>l 


W*rr*n  -K2IXN 

80b-  WAZMSH 

Al  .  WA2MSI 


REACH  OUT.    REACH  W-A-A-A-Y   OUT 

with  the 
DX  HIDDEN    ASSET     LOOP  ANTENNA 

This  high  performance,  low-cost  do-it-yourself  loop  antenna  is 
designed  for  indoor  installation.  Ideal  for  an  attic,  closet  or  any 
location  where  space  is  a  factor,  Its  simple  and  quick  to  build  and 
you'll  be  pleased  with  the  remarkable  results.  For  complete  instruc- 
tions and  diagrams,  send  check  or  money  order  for  $12.50  to: 

H.  STEWART  DESIGNS     -t« 
RO.  BOX  643       OREGON  CITY,  OR  97045 

PLANS  FOR  2  THROUGH  15  METERS. 


*  - 


Iambic  daddies 
Wire  and  cable 


COMPONENTS 

Amphenoi  conned  or  s 
8ft W  cms  switcftt*  anlimm 
Hammond  and  LMB  encioiurw 
J«k*0n  dials  and  Sr tie* 
J  W  Miller  parti 
Khoqs  and  shall  couplers 
Miller  component; 
Multronics  roller  inductors 
PiCfet*  and  trimmer  capacitors 
Resistor i.  capacitors,  inductors 
Torords.  tints   otJdi,  fraiuns 
TtansmitTing/R serving  Capacitors 
Air  Variables:  Cardwell—  E  F.  Johnson 

Hammatlund  —  Millan 
Doorknob  Cenlraiib  —  Jennings 

PROJECT  PACKS 

Dined  from  iog^nd  Featured  In  Radio  ft  Electronic  World 
GiAs  FET  Z  Meter  Most  Head  Prt-Amphltor     123.50 
2  Meter  Pro-AmpHHer    G  50 
I  Meter  Converter     37 ,50 
U  H  F  ( 70  «n  |  Pre- AmpM'tor     9  5D 
UHF  1 70  cm  I  Conveiier     31  50 
yHF!70cmr£otfHF(TV|CanwftBf     60  SO 
22  cm  Converter     4 J  30 
Atr  Band  flacerver     !62.M 
FET  Dip  Oscillator    52  50 

OTHER  KITS 

CPPi  Coot  Practice  Procestot/Bictrotnc  Keyir    47.00 
Seoeral  Coverage  lor  Drafc*  fUC  S .  A  heteftnre 
Sqiit  Band  Speech  Processor    69  95 
Smari  Squelch    49  95 

H-X  Noise  Bridge     33.45 

L  Meier     25.50 

40  M  elt f  0  RP  T  nnsceiver     101.95 

"  Slapping  A  Handling  12  50  * 

1983  Catalog  50  cents 

RADIOW 

Box  41  IS.  Greenville.  NH  03048 
(603)  878-1033      -*s* 


TS430S  FILTERS 


For  superior  performance  at  lower  cost,  use  top- 
rated  B-pole  Fox  Tango  crystal  fitters  to  rill  the 
optional  spots  in  your  rig,  For  example,  our  1 800  Hz 
FT280B  equivalent  ot  the  YK88SN  has60/6dS  shape 
factor  of  1  7  compared  with  2,0.  a  price  of  SS5  vsS63. 
and  sQuarer  shoulders  at  the  (op  wiin  steeper  skirts 
all  lite  way  down  to  more  than  -BOdBf 

For  more  pleasant  audio  use  our  2100Hz  for  SSB 
and/or  our  60OQHz  for  AM  For  CW.  our^OOHz  unit  is 
better  than  the  YK8BC  while  our  250Hz  is  sharper 
man  me  YK88CN 

BIGGER  IS  BETTER1 

Fox  Tango  tillers  are  better  because  of  their  discrete 
crystal  (not  monoiilhic)  construction  This  makes 
them  sightly  larger  than  YK  filters  so  they  are 
patched  into  the  circuit  with  short  lengths  of  coax. 
Installation  Fs  easy— no  drilling  or  circuit  changes, 
Order  with  confidence. 

COMPLETE  FILTER  KITS  —  $60  EACH 


AM— FT2S11  (6000Hz  Bandwidth) 

SSB— FT2808  (1800Hz);  FT28Q9  {2100Hz) 

CW— FT2a0t  (250Hz>:  FT2802  (400Hz) 


Kits  Include  all  needed  cables,  parts,  detailed  Instruc- 
tions Specify  the  typefs)  deslretfc 

Shipping  S3  per  order,  ($5  air)  FL  Sales  Tax  5%. 

ONE  YEAR  WARRANTY 

FVf  J*        GQ  F0*-TANG°— TO  BE  SURE! 
\/If^  Order  by  Mall  or  Telephone. 

AUTHORIZED  EUROPEAN  AGEISTTS 

ScanGiaavia.  MICROTEC  Ma**d«e*i26 

32QQ.  Sande^ord  NORWAY 

Oitasr  INGOIMPEX  Postfacii  24  49. 

D-aa7Q,  Ingoteiadt  W  GERMANY 


^139 


FOX  TANGO  CORPORATION 

Bo*  15944T  W  Paim  Beach,  FL  33416 

Phone:  (305)  &83-95d7 


Attention 

radio 
amateurs! 


8-LEVEL  ASCII 

TELEPRINTER 

SALE! 

Model  33ASR  SF 
Good  Working  Condition 


Now 


plus  tax  and  shipping- 

Code:  ASCII 

Speed:  10cps,  100  baud. 

Interface:  20/60  mA, 

EIA  optional 

Data  Set  Optional 

From  RCA  Service  Company. 
Nationwide  Service  Available, 


ItC/l 


Write: 
J.  H.  Bell 

RCA  Service  Company 
Bldg.  204-2.  Route  #38 
Cherry  Hill,  New  Jersey  08358 
Or  call  collect  the  RCA  Data 
Services  Region  Office  in 
your  area: 

New  York  201-668-1224 

Philadelphia  609-234-8900 

Atlanta  404-934-9333 

Dallas  817-640-0900 

Chicago  312-595-4910 

Los  Angeles  213-728-7473 


See  Usrof  Advertisers  on  page  130 
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}\m  Norgard 

Courage  Center 

W/5  Golden  Valley  Road 

Go/den  Va/fey  M'>         ._ 


Courage  for  Would-Be  Hams 

Here's  the  inside  story  of  how  a  worldwide  network  of  hams 
is  helping  handicapped  people  get  their  licenses. 


Would   it  surprise  you 
to    learn    that    your 
next  QSO  could  be  with  a 

blind  person,  someone  in  a 
wheelchair,  or  a  man  who  is 


allergic    to    almost    every- 
thing? 

More  and  more  people 
with  physical  disabilities 
are  discovering  the  fun  and 


Blind  HANDt-HAM  member,  Maureen  Pranghofer KF0!,  Min- 
neapolis, is  a  student  coordinator  for  the  system.  Though  she 
feels  amateur  radio  is  an  exciting  hobby,  her  guide  dog  Allen 
isn't  always  that  thrilled, 

70     73  Magazine  •  December,  1983 


excitement  of  making  new 
friends  around  the  world 
through  amateur  radio. 
Among  the  organizations 
working  to  teach  disabled 
people  how  to  become 
hams  is  the  Courage 
HANDI-HAM  System. 

The  'Courage  HANDI- 
HAM  System  is  an  interna- 
tional network  of  able-bod~ 
ied  and  physically-disabled 
hams  dedicated  to  helping 
people  with  handicaps  ex- 
plore their  interest  in  ama- 
teur radio  and  assisting 
them  in  obtaining  or  up- 
grading their  licenses 
Headquarters  for  the  sys- 
tem is  Courage  Center,  a 
United  Way-affiliated  reha- 
bilitation organization  lo- 
cated  in   the   Minneapolis 


suburb  of  Golden  Valley, 

People  with  physical  dis- 
abilities interested  in  ama- 
teur radio  generally  join  \\\> 
system  after  hearing  about 
it  from  friends  who  are 
hams  or  reading  about  it  in 
amateur  radio  publ ications, 
After  contacting  system 
headquarters,  prospective 
students  are  matched  with 
experienced  members  liv- 
ing in  their  areas  for  one-to- 
one  instruction  and  coun- 
seling. Students  are  also 
loaned  study  materials  and 
equipment.  In  return, 
they're  expected  to  have  a 
genuine  desire  to  become 
amateur  radio  operators 
and   must   earn   their   own 

license 

Om       students    obtain 


Blind  HANDI-HAM  Dick  Lichhorn  KB0AE,  Minneapolis,  is 
activities  coordinator  and  station  manager  at  the  system's 
headquarters  at  Courage  Center  in  Colden  Valleyr  Minnesota. 


During  a  typically  busy  morning  at  system  headquarters,  (L  to 
R)  lohn  Balkus  KQBFU,  Minneapolis,  and  Malcolm  Mackay 
III  N0BQC  Minneapolis,  check  in  with  the  nets  while  Rex 
Kiser  W0GLU,  Edina,  Minnesota,  "talks'  to  a  hearing- 
impaired  ham  on  a  TTY  hooked  up  to  a  standard  transceiver. 


their  Novice  licenses,  they 
can  enjoy  many  other  bene- 
fits of  being  HANDI-HAM 
members:  participating  in 
regularly  scheduled  nets  to 
meet  other  members,  enjoy- 
ing the  fellowship  of  other 
hams  while  improving  their 
skills  in  contests  and  "Radio 
Camps/'  receiving  instruc- 
tion to  upgrade  their  li- 
censes, and  enjoying  the  sat- 
isfaction of  introducing 
other  people  with  physical 
disabilities  to  amateur 
radio. 

The  Courage  HANDI- 
HAM  System  was  founded 
by  Ned  Carmen  VVOZSVV 
and  other  interested  hams  in 
Rochester,  Minnesota,  in 
1967.  Carmen,  who  had  long 
been  fascinated  with  the 
idea  of  organizing  a  network 
of  handicapped  radio  opera- 
tors, finally  decided  to  act 
on  his  idea  following  a  thun- 
derstorm watch  in  Roches- 
ter on  April  30  of  that  year. 

During  the  watch,  Car- 
men asked  two  Catholic  sis- 
ters in  Rochester,  Sister 
Lauren  Weinandt  WNQRRJ 
and  Sister  Judith  Simon 
WN0QVN,  to  activate  their 
respective  stations,  "Sky 
Wave"  at  St.  Mary's  Hospi- 
tal and  "The  Voice  of  Assisi" 
at  the  Assisi  Heights  con- 
vent and  join  in  a  weather 
watch. 


The  watch  worked  so  well 
that  Carmen  invited  the  sis- 
ters to  help  organize  the 
"Minnesota  HANDI-HAM 
System."  A  14-member 
steering  committee  was 
formed  which  met  on  the  air 
every  week  to  suggest  pol- 
icies and  discuss  problems. 
The  steering  committee 
soon  became  the  system's 
board  of  directors,  with  a 
six-member  management 
committee  serving  as  its 
chief  officers. 

By  the  fall  of  1967,  the 
system  had  helped  tour  new 
Novices  receive  their  li- 
censes. In  September  of  that 
year,  Carmen  was  honored 
by  the  Rochester  Chamber 
of  Commerce  for  teaching 
amateur  radio  to  home- 
bound  people  and  obtaining 
equipment  and  transporta- 
tion for  them.  His  work  also 
earned  him  the  "Good 
Neighbor"  award,  given  by 
WCCO,  a  clear-channel 
commercial  radio  station  in 
Minneapolis.  By  that  time, 
the  system  had  ten  students 
enrolled. 

As  time  went  on,  the 
Minnesota  HANDI-HAM 
System  gradually  began  to 
make  a  name  for  itself  In 
1968,  the  Piconet  (Public  In- 
formation Convenience  or 
Necessity  Network)  and  the 
Rochester    Amateur    Radio 


The  Courage  HANDI-HAM  System  sealed  this  Century  21 
transceiver  into  a  stainless-steel  box  so  it  could  easily  be  used 
by  Bill  Savada  N5FLY,  Falcon  Heights,  Texas,  who  is  dan- 
gerously allergic  to  the  plastic  found  in  most  equipment 


Club  invited  the  system  to 
co-host  their  Winter  Mani- 
fest By  the  summer  of  1969, 
the  system  made  itself 
known  to  the  nation's  ama- 
teur radio  operators  when 
26  of  its  severely  disabled 
members  took  part  in  the 
National  ARRL  Convention 
in  Des  Moines,  Iowa, 

Sister  Afverna  McLaugh- 
lin WACJSGJ,  Minneapolis, 
Educational  Services  Coor- 
dinator for  the  system,  was  a 
member  of  the  group  that 
attended  the  convention, 
and  she  wrote  about  the 
experience  in  a  recent  issue 
of  the  systems  "HANDI- 
HAM  World"  newsletter: 

'The  great  HANDI-HAM 
caravan  left  for  the  National 
ARRL  Convention  in  Des 
Moines  at  7:10  am  on  Friday, 
June  20,  1969  ten-meter 
handkalkies  were  in  each 
vehicle  so  we  could  commu- 
nicate with  each  other  when 
necessary    ,  , 

".  .  The  HANDI-HAM 
display  at  the  convention 
was  adorned  with  promo- 
tional posters  explaining  the 
steps,  in  pictures,  of  how  a 
HANDI-HAM  member  gets 
his  amateur  ticket  From 
the  comments  of  the  guests 
who  stopped  by,  we  had  the 
nicest  booth  there 

"  The  HANDI-HAM 
System  was  the  talk  of  the 
convention.  Hams  who  were 
blind  pushed  wheelchairs 
and  the  hams  in  wheelchairs 


told  the  blind  people  which 
way  to  go 

Once  the  system  became 

known  to  the  amateur  radio 
community,  it  grew  steadily 
as  more  able-bodied  hams 
volunteered  to  be  instruc- 
tors and  more  people  with 
disabilities  eagerly  signed 
on  to  learn  the  hobby.  Be- 
fore his  untimely  death  from 
a  heart  attack  in  1972,  Car- 
men, with  the  support  of 
several  individuals,  com- 
panies, and  organizations 
throughout  Minnesota,  ex- 
panded his  Minnesota 
HANDI-HAM  System  into  a 
network  of  70  students  and 
240  disabled  and  able-bod- 
ied members. 

To  further  expand  its  ser- 
vices and  streamline  fund- 
raising,  the  system  affiliated 
itself  with  Courage  Center  in 
1974.  The  organization  now 
boasts  3160  members  in  all 
50  states  and  27  countries 

But  the  real  story  of  the 
Courage  HANDNHAM  Sys- 
tem is  its  disabled  members 
who  have  unlocked  the  door 
to  a  broad  new  world 
through  amateur  radio: 
•  Hams  chewing  the  rag 
with  Maureen  Pranghofer 
KF0I,  Minneapolis,  never  sus- 
pect she's  blind,  and  that's 
just  the  way  she  likes  it 

"When  people  talk  to  me 
on  my  rig,  they  can't  see  that 
I'm  blind,"  says  26-year-old 
Pranghofer.  "Because  of  this, 
they're   generally    more    re- 
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Long-time  HANDI-HAM  member  }im  Mowery  K0ZWC  (left), 
Fargo,  North  Dakota,  who  has  cerebral  palsy,  checks  out  a  rig 
at  headquarters  while  Dick  Eichhom  KBOAE  helps  out. 


I  axed  and  relate  to  me  rather 
than  to  my  disability" 

Pranghofer  was  intro- 
duced to  the  system  when 
she  was  a  sophomore  in  high 
school  and  was  so  captivat- 
ed by  ham  radio  that  she 
earned  her  Novice  license 
after  only  two  months  of  in- 
tense study. 

"1  learned  my  code  from 
braille  and  memorized  it  al- 
most overnight/'  she  said. 
I  he  electronics  theory  was 
tougher  because  I  had  to 
memorize  it  from  tape 
recordings/' 

Nowadays,  Pranghofer, 
the  proud  owner  of  an  Extra- 
<  lass  license,  works  full-time 
as  a  student  coordinator  for 
the  system,  while  sharing 
housework  with  her  hus- 
band Paul,  a  computer  ana- 
lyst who  is  himself  disabled, 
born  without  arms  and  legs. 

"1  don't  get  on  the  air  as 
often  as  I  used  to,  but  I  try  as 


often  as  I  can/'  she  says, 
''Amateur  radio  is  a  satisfy- 
ing hobby  for  disabled  peo- 
ple because  it's  something 
they  can  do  that  many  able- 
bodied  people  can't" 

She  adds  that  her  involve- 
ment in  the  system  has  re- 
warded her  in  many  ways. 

-The  Courage  HANDI- 
HAM  System  got  me  started 
in  amateur  radio  by  provid- 
ing me  with  the  equipment, 
instruction,  and  encourage- 
ment I  needed/'  she  said, 
"Now  that  I'm  the  student 
coordinator,  I  enjoy  the 
challenge  of  turning  other 
disabled  people  on  to  ham 
radio," 

•  Marlin  Gilman  WAOAUX 
has  used  a  wheelchair  for 
over  30  vears  because  of  se- 

i 

vere  arthritis,  but  that  hasn't 
prevented  the  45-yearold 
Earlham.  Iowa,  man  from 
making  DX  contacts  in  50 
countries. 


"Amateur  radio  has 
helped  me  socialize  with 
others  and  generally  be- 
come more  involved  in  life," 
he  says, 

A  next-door  neighbor  in- 
troduced Gilman  to  amateur 
radio  in  1960,  and  he  has 
since  progressed  to  his  Ad- 
vanced license,  operating  a 
station  on  his  family's  farm. 

"I'm  active  on  almost 
every  band,  and  I  check  in 
with  various  nets  all  day/1 
he  says,  "1  enjoy  staying  in 
touch  with  old  friends  and 
making  new  ones," 

But  ham  radio  isn't  all  fun 
and  games  for  Oilman,  who 
takes  his  obligation  to  pub- 
lic service  seriously. 

"Back  in  1967,  Missouri 
was  hit  by  a  heavy  snow- 
storm and  cars  and  trucks 
were  getting  stuck  left  and 
right."  he  said  "I  helped  re- 
lay emergency  calls  to  the 
police  from  motorists  and 
truckers/' 

Gilman  credits  the  system 
with  allowing  him  to  join  a 
growing  family  of  disabled 
and  able-bodied  hams. 

"The  people  on  the  air  are 
warm  and  friendly  and  I  get 
a  big  kick  out  of  chewing  the 
rag  with  hams  all  over  the 
world/'  he  says  "The  Cour- 
age HAND!  HAM  System 
has  opened  a  world  to  me 
that  accepts  me  for  what  I 
can  do  and  ignores  what  I 
can't  do." 


•  Amateur  radio  is  even 
more  important  to  General- 
class  Bill  Savada  N5FLY,  Fal- 
con Heights,  Texas,  because 
it  helps  him  ease  the  isola- 
tion of  living  by  himself  in  a 
porcelainized  stainless-steel 
trailer  located  in  a  sparsely 
inhabited  corner  of  the 
state,  60  miles  south  of 
Laredo  He  can't  live  in  a 
city,  because  it  would  prob- 
ably kill  him. 

Savada  has  universal  al- 
lergy, which  brings  on  vio- 
lent often  dangerous,  sei- 
zures when  he's  exposed  to 
everyday  materials  most 
people  take  for  granted, 
such  as  synthetic  clothing, 
cosmetics,   plastics,   pollen, 


air  and  water  contaminants, 
and  a  host  of  others. 

In  1979,  the  ARRL  put 
Savada  in  touch  with  the 
system  because  he  faced  a 
tremendous  obstacle:  He 
couldn't  operate  standard 
radio  equipment  because 
he's  allergic  to  the  plastic 
found  in  most  rigs. 

System  director  Bruce 
Humphrys  KOHR,  Minneap- 
olis, with  the  help  of  several 
Twin  Cities  area  engineers, 
companies,  and  organiza- 
tions, designed  a  non-aller- 
genic  stainless-steel  box 
with  stain  less -steel  control 
extentions  into  which  he 
sealed  a  standard  trans- 
ceiver. The  box  was  shipped 
to  Savada  in  March,  1980. 
Over  the  phone  they  agreed 
that  Savada  would  test  his 
rig  by  attempting  to  contact 
Humphrys  at  11:00  am  that 
April  1 

"I  was  really  worried/' 
Humphrys  said.  "I  was  wor- 
ried about  whether  we'd 
sealed  the  box  tight  enough 
so  Bill  wouldn't  react  to  it, 
worried  about  whether  or 
not  the  box  had  been  dam- 
aged in  transit,  and  worried 
about  whether  or  not  the  rig 
would  overheat  and  blow 
up!" 

But  suddenly,  a  slow, 
strong,  steady  stream  of 
code  came  over  the  air  It 
was  Savada,  signaling  the 
end  of  his  total  isolation. 

•  The  Courage  HANDI- 
HAM  system  is  always  look- 
ing for  new  members,  either 
disabled  or  able-bodied. 
Able-bodied  hams  are  need- 
ed to  serve  as  one-onone  in- 
structors and  to  help  set  up 
rigs  and  antennas  for  dis- 
abled members 

In  addition,  people  wish- 
ing to  clean  out  their  base- 
ments of  old  or  surplus 
equipment  and  parts  will 
find  a  ready  taker  in  the  sys- 
tem, which  relies  heavily  on 
donated  equipment.  For  in- 
formation, contact  Bruce 
Humphrys,  Director,  Cour- 
age HANDI-HAM  System, 
3915  Golden  Valley  Road, 
Golden  Valley,  Minnesota 
55422,  {61 2J-588081 1 ,  ■ 
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And  you  can  see  it — in  color — again  and  again 
when  you  own  the  N2NY  Ham  MasterTapes. 


Ever  see  a  cap  discharge  in  slow  motion?  You  will  on 
Ham  MasterTapes.  Ham  MasterTapes  can  perform  the 
dozens  of  complicated  demonstrations  necessary  for  a 
beginner's  understanding  of  Ham  Radio  Theory. 

Finally,  a  step-by-step  course  in  Ham  Radio  Theory 
is  available  on  color  videotape.  The  Larry  Home  N2NY 
Ham  MasterTapes  video  course  is  a  unique,  effective 
teaching  technique  expertly  produced  by  New  York's 
leading  professionals  in  studio  and  field  videotape, 

D  Video  Graphics  highlight  important  details. 

□  Carefully  worked-out  demonstrations  on  video  avoid 
the  problem  of  getting  complex  gadgets  to  work  on 
command  in  front  of  a  class. 

□  Working  examples  of  every  ham 
radio  component,  device,  or  system 
covered  in  the  FCC  guide  can  be 
clearly  understood 


The  N2NY  Ham  MasterTapes  give  you  a  basic 
grasp  of  concepts  that  build  theory  background — not 
only  for  passing  the  FCC  tests,  but  for  understanding 
electronics. 

The  hobby  has  long  needed  better,  clearer,  high- 
tech  teaching  aids  to  help  newcomers  into  our  wonder- 
ful  world  of  Ham  Radio. 

These  six-hour  tapes  cover  completely  all  the  ma- 
terial needed  to  understand  Novice  and  Tech/General 
Theory  and  operations,  and  include  the  new  200-ques- 
tion  FCC  syllabus  used  beginning  September  1983. 

Only  $199.95,  Order  direct  and  specify  Beta  or  VHS 
10 1     format.  Calf  or  write:  Larry  Home,  N2NY  or 

Virginia  Hamilton,  N2EGJ  at 

Ham  MasterTapes 

136  East  31st  Street 

New  York,  NX  10016  212-673-0680. 


Ham  MasterTapes 


THEN2NY  HAM  RADIO  COURSE  ON  VIDEOTAPE 


€1983  NSNYProduCftO^S.  IflC 


HUSTLER 

DELIVERS 
RELIABLE  . 

ALL  BAND  HF  / 
PERFORMANCE 


Hustler's  new  r>BTV  six- 
band  trap  vertical  fixed 
station  antenna  offers 
all  band  operation 
with  unmatched  con- 
venience. The  6-STV 
offers  KX  15.  2Q  3Q 
4G,  and  75 /80  meter 
coverage  with  ex- 
cellent bandwidth 
and  low  VSWR,  its 
durable  heavy 
gauge  aluminum 
construction  with 
fiberglass  trap 
forms  and  stain- 
less steel  hard- 
ware ensures 
long  reliability. 

Thirty 
meter  kits 
(30-MTK) 
for  4-BTV 
and  5-BTV 
are  also 
available. 


Don't  mist  our  30  meter  excitement. 

HUSTLER  — 
STILL  THE  STANDARD  OF  PERFORMANCE. 


HV 


EH 


3275  North   B"  Averxje 
Kissimmee,  Florida  32741 
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TheRC-850  Repeater  Controller  iscreatmga  New  Breed  of  repeaters,  Providingthe 
uUimale  in  reliable,  versatile  communication,  with  the  most  advanced  repeater 
auto  patch  available,  and  synthesized  linking  to  other  repeaters. 

Its  mailbox,  informative  ID  and  tail  messages,  and  user  signal  diagnostics  make  it 
your  group's  "Information  Center". 

Plus  two-tone  paging,  site  alarms,  and  remote  control  functions  With  remote 
melering  to  let  you  troubleshDOt  yow  system  from  home  And  lis  built-in  lime]  ol  day 
clock  and  Scheduler  have  redefined  the  meaning  of  'automatic'  control 

The  RC-850  controller  is  remotely  programmable  with  Touch-Tone  commands, 
and  is  available  with  Lite- tike  synthesized  speech  tor  an  ideal  human  interface. 
And  it's  upgradable  through  software  so  ***IJ  never  become  obsolete. 

Communication,  information,  signalling,  control. 
The  New  Breed  ,  ,  . 
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MAKE  YOUR  REPEATER  A  WHOLE  NEW  ANIMAL 
WITH  THE  RC-8SO  REPEATER  CONTROLLER 


Call  or  wrile  for  detailed  specifications 


CICC 


advanced 
computer 
controls,  Inc. 


10816  Northridge  Square  •  Cupertino,  CA95014  •  (408)  749-8330 


The  Computer  Specialty  Store  Inc 


428  Central  Ave.  Johnstown,  PA  15905 
AN  AUTHORIZED  KANTRONICS  DEALER 

The  Interface  by  Kantronics 

for: 

Apple  Tl  99 

Atari  TRS-80C 

Commodore  64      VIC-20 

Announcing  also,  Amtorsoft  for 
the  C64,  VIC-20,  and  Apple. 

COMPLETE  SALES  &  SERVICE. 


BEEPERS ! 


IT  YOU  HAVEN'T  HEARD  OUR  BEEPERS 
YOU'RE  NOT  LISTENING! 


MailaiCotd . 


^1*3 


Call  for  package  deals  or  "one  of 
a  kind";    1414-535-2432 

Softwore  •  Hardware  *  Telecommunication 
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4000  SERIES 

TRANSCEIVERS 

10  METERS  &  DOWN 


Mflfttf    * 


GP 
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v 


COMMERCIAL-GRADE  

QUALITY  AT  AMATEUR  PRICES         ^^^*^^» - * « !«*. 

EXCLUSIVE  1  YEAR  LIMITED  WARRANTY!  COMPARE! 

4* 


THE  4000  SERIES 


PCS-4800 10-m  FM  Transceiver 


COMING  SOON 

PCS-4200  r/4-rn  FM  Transceiver 


PCS-300 

2m  Handheld 

FM  Transceiver 

142-1 49.995  MHz 


*  WIDE  FREQUENCY  COVERAGE:  PCS^GOO 
covers  142.000- 149  995  MHz  in  selectable  steps 
of  5  or  1 0  khi2.  PCS-4200  covers  220.000-224.995 
MHz  in  selectable  steps  of  5  or  20  kHz  PCS-4300 
covers  440.000-449995  MHz  in  selectable  steps 
of  5 or  25  kHz.  PCS-4500  covers  50.000-53  995 
MHz  in  selectable  steps  of  5  or  1 0  kHz  PCS-4800 
covers  28.000-29.990  MHz  in  selectable  steps  of 
10  or  20  kHz. 

-  CAP/MARS  BUILT  IN:  PCS-4000  includes  cover- 
age of  CAP  and  MARS  frequencies, 

-TiNYSIZE:Onfy2"H  -  5.5'W  >  6.8  D  COMPARE! 

-  MICROCOMPUTER  CONTROL:  At  the  forefront 
of  technology! 

*  UP  TO  8  NONSTANDARD  SPLITS:  Ultimate  ver- 
satility, COM  PAR  E ! 

-  16-CHANNEL  MEMORY  IN  TWO  8-CHANNEL 
BANKS:  Retains  frequency  and  standard  simplex 
or  plus  minus  offsets.  Standard  offsets  are  600  kHz 
for  PCS-4000,  1 .6  MHz  for  PCS-4200,  5  MHz  for 
PCS-4300, 1  MHz  for  PCS-4500.  and  1 00  KHz  for 
PCS-4800. 

*  DUAL  MEMORY  SCAN:  Scan  memory  banks 
either  separately  or  together  COMPARE! 

-  TWO  RANGES  OF  PROGRAMMABLE  BAND 
SCANNING:  Limits  are  quickly  reset.  Scan  the  two 
segments  either  separately  or  together.  COMPARED 

*  FREE  AND  VACANT  SCAN  MODES:  Free  scan- 
ning stops  5  seconds  on  a  busy  channel;  auto- 
resume  can  be  overridden  if  desired  Vacant 
scanning  stops  on  unoccupied  frequencies, 

*  DISCRIMINATOR  SCAN  CENTERING  (AZDEN 
EXCLUSIVE  PATENT):  Always  stops  on  frequency. 

-  TWO  PRIORITY  MEMORIES:  Other  may  be 
instantly  recalled  at  any  time,  COMPARE! 

*  NICAD  MEMORY  BACKUP:  Never  lose  the  pro- 
grammed channels! 

*  FREQUENCY  REVERSE:  The  touch  of  a  single 
button  inverts  the  transmit  and  receive  frequencies. 


no  matter  what  the  offset. 

ILLUMINATED  KEYBOARD  WITH  ACQUISITION 

TONE:  Unparalleled  ease  of  operation, 

BRIGHTGREEN  LED  FREQUENCY  DISPLAY: 
Easily  visible,  even  in  direct  sunlight. 

DIGITAL  S  RF  METER:  Shows  incoming  signal 
strength  and  relative  power  output. 

BUSY-CHANNEL  ANDTRANSMITINDICATORS: 
Bright  LEDs  show  when  a  channel  is  busy  and 
when  you  are  transmitting. 

FULL  16-KEY  TOUCHTONE=  PAD:  Keyboard 
functions  as  autopateh  when  transmitting  (except 
in  PCS-4800). 

PL  TONE:  Optional  PL  tone  unit  allows  access  to 
private-line  repeaters.  Deviation  and  tone  frequency 
are  fully  adjustable. 

TRUE  FM:  Not  phase  modulation.  Unsurpassed 
intelligibility  and  audio  fidelity 

HIGH/LOW  POWER  OUTPUT:  25  or  5  watts 
selectable  in  PCS-4000: 1 0  or  1  watt  selectable  in 
PCS-4200,  PCS^4300T  PCS-4500.  and  PCS-4800, 
Transmitter  power  is  fully  adjustable, 

SUPERIOR  RECEIVER:  Sensitivity  is  0.2  uVor 
better  for20-dB  quieting.  Circuits  are  designed  and 
manufactured  to  rigorous  specifications  for  excep- 
tional performance,  second  to  none.  COMPARE ' 

REMOTE-CONTROL  MfCROPHONE:  Memory 
A-l  call,  up  down  manual  scan,  and  memory 
address  functions  may  be  performed  without 
touching  the  front  pane*!  COMPARE! 

OTHER  FEATURES:  Dynamic  microphone,  rugged 
built-in  speaker,  mobile  mounting  bracket,  remote 
speaker  jack,  and  all  cords,  plugs,  fuses,  and 
hardware  are  included. 

ACCESSORIES:  CS-7R  7-amp  ac  power  supply, 
CS-4.5R  4.5-ampac  power  supply,  CS-AS  remote 
speaker,  and  Communications  Specialists  SS-32 
PL  tone  module, 

ONE  YEAR  LIMITED  WARRANTY! 


EXCLUSIVE  DISTRIBUTOR  DEALER  INQUIRIES  fNVtTED 

AMATEUR-WHOLESALE  ELECTRONICS  TOLL  FREE... 800-327-3 102 


88 1 7  SW  1 29ih  Terrace,  Miami  Florida  331 76 


Telephone  1 305 \  233-363 1 


Tetex  80  3356 


MANUFACTURER 


JPC  AZDEN 


JAPAN  PIEZO  CO.,  LTD.      ^ 

1-12-17  Kamireniaku  Mitaka.  Tokyo.  !8t  Japan 


Telex  781  2822452 


SPECTRUM -UHF  POWER 


So#4t  yawi  IRefe&zte/i  m, 


Sfo.  &  (z&venaqe  mt^  tie  new 


SBspccrmtm  cam 


SCP30 


SPLGI  Hum   COMMUNiCA  7  tDNS  . 
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The  first  Amp  really  designed 
"from  the  ground  up"  for 
True  100%  Duty  Cycle  1 
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SCA100 
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SCSI  SB 
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SCA100  SPECIFICATIONS 

A&wer  Output  100  Watts 

RF  Input  Power  for  full  output;  40W.  (SCA100);  or 

1DW,  (SCA100-10) 
Duty  Cycler  100%  Continuous 
Frequency  Range:  406-512  MHz 
VoUage/Cument:  t3,6VDC  nom.  l5Atyp.  (SCAtOOj 
Size:  10Vt'H  x  10-W  Panel  9*  Deep. 


The  SCA100  100  Watt  440  MHz  Power  Amp  &  its  companion  power 
supply  wen?  specif  tea  fly  designed  tor  absolutely  100%  Continuous  Re- 
peater or  Base  Station  Duty— iM*  "key-down"  for  hours,  or  even 
months  at  a  time,  ft  is  definitely  not  just  another  "mobile  amp"  bolted 
to  a  rack  panel!  Both  units  use  the  finest  quality  high  power  compo- 
nents available,  along  with  very  heavy  duty  mechanical  construction, 

A  massive  "deep  fin"  heat  Sink  is  used  along  with  a  high  efficiency 
forced  air  cooling  system.  This  is  fa/  more  effective  than  normal  con- 
vection cooling.  Even  after  hours  of  key-down  operation,  the  heat  sink 
is  only  slightly  warml  This  ensures  years  of  trouble-free  operation, 
even  in  high  ambient  temperature  areas.  Excellent  cooling  is  the  key  to 
success  for  any  high  power  amp,  and  an  area  where  competitive  units 
are  sadly  lacking! 

MANY  UNIQUE  FEATURES 

■Automatic  High  VSWR  Protection— amp  goes  to  "Bypass"  mode  for 
VSWR>3:1,  and  automatics tiy  'Resets"  up  to  4  times  before  latching 
off,  Prevents  needless  trips  to  the  repeater  site  for  momentary  faults, 

■Automatic  Overtemperature  Protection— amp  switches  to  Bypass 
mode  in  the  unlikely  case  that  it  begins  to  overheat.  Autoreset  when 
coot, 

■Automatic  Amp  Bypass  If  power  supply  should  fall— permits 
"straight  through"  exciter  operation  on  battery  backup  power. 

■  Reverse  DC  Voltage  Protection 

■LED  Status  Indicators  for  RF  Output,  VSWR  and  Overtemp  Shutdown, 
Front  panel  VSWR  Reset  button. 


IRF  Bypass  Relay  doubles  as  RF  triggered  T/R  relay  for  trans- 
ceiver use. 

I  Unusually  Tight  RF  Shielding— eliminates  very  common  "stray  HP' 
problems. 
I  Li  near  Mode  Option— for  SSB  or  AM. 


SCP30  HIGH  CURRENT  30A  POWER  SUPPLY 

The  SCP30  is  the  companion  supply  for  the  SCA100 
Amp.,  but  it  may  be  used  for  any  application  requiring  an 
extremely  heavy  duty  25-30A  cont.  duty  supply. 

AC  Input:  115/230VAC  nom.  (10G-130V  on  115V  tap.) 

DC  Output:  13,8V  nom. 

Max  Output  Current;  25A  (100%  Cont);  30A(int.) 

Regulation  NL  to  FL  0,8V  typ. 

Ripple:  10CM50mVpptyp, 

Metering;  Output  Voltage  &  Current 

19'  Rack  Mount.  7*  hL  25  lbs. 


-.-■- 


Behind  the  pane]  heal 
sink  permits  use  in 
secure  cabinet  with 
locking  front  door^ 
without  ioss  Of  cod- 
ing effectiveness. 


I  Massive  Ferro-resonant  Transformer  combined  with  a  unique  low 
dissipation  regulator  provides  excellent  regulation  and  ripple  rejec- 
tion without  the  usual  high  heat  dissipation  series  regulator. 

I  Over-Current  Protection  Circuit 

Calf  or  write  for  details 


SPECTRUM  COMMUNICATIONS 


1055  W.  Germantown  Pk,S-12  •  Norristown,  PA  19401  »(215)  631-1710  •  Telex:  646-211 


Ron  Totter  WQ4L,  ex-KF4EO 

PO  Box  234B2 

ft  Lauderdale  FL  33307 


Micro  Power  for  the  DXer 

This  TRS-80  program  will  help  you  cure  that  DXCC  fever. 


K       F"       *V      ^ 

IS -METER    PREFIKEB    t    COUNTRIES* 
PREFIXi 


LAST    UPDATE   B9/2B/B2 


7 1* 

CT2 
EA3 

Emv 

1 1  P|  . 

KM 


UAUM 

IDS 
IPS* 

NUMBER   OF   COUNTRIES  -    12 


country  i 
nauritiub 

ALGERIA 

aiOWES 

SPAIN 

BALEARIC  ISLANDS 

LIECHTENSTEIN 

CANAL  ZONE 

ST.  EUSTAStUS 

POLAND 

UNITED  STATU 

ASCENSION  ISLAND 

PARAQUAT 

•     i    UMCONFIRHED 


Fig.  1,  Alphabetical  printout  by  prefix. 


LPHINT    CHH*t3B) ILPRTNT    CHH*S3l J 
LPflINT    TA0'l4J"H    F    ft    E    O" 
LPHINT    TABO*)'-    -    -    -    -- 

L PHI NT  CHttlt3iJiL PRINT   CHR*U2S» 


pi-country 

LPflINT   TflB)Ct2> 


15-HE-TCfl 
LPfllNT   TABci2l^ * 

LPflINT   CHR*ii2fl*»LPRlNT   CHR*H2B) 

LPfllNT   TflBi  12)  'PREFIX^'.  TABU2>  lhCOL»NTRVl  H 

LPRlNT    Tft*t  13>  * ",  TAB'  ttl  >M-^ * 

tjpRiwt  o*& am* 

LPRtNT   CH**il2Sv 


1 

2 
Z 

i 

3  * 

12 

13 

14 

15 

IS 

17 

ta 

38   CLS"  PRINT  i  PRINT  iPqiUTi'«F*EQ    SO-HT 
95   *£N   CODED    8V   4*    TOLLE*  -    t 1/10/98 

sua  din  si'wei.Giaiin/ 

tie  im  -  l 

12*  READ  G*ihi}*Qi!N> 

130    IF    S*(Nl    •    "END"    TMEN   1G0 

1*0  N    -   N   *    I 

158  OCTQ    12« 

:sa  n  -  n  -  i 

162  PRINTiPPriNTfPfriNTiPRlNT*rS   TANDBY--    - 

88    STEP    UNEKT    BB*CLSlPftlMTi PRINT 

1 70  FDR   K   ■    I    TO   «   -    1 

! BB   FOR   J   •    I    TON   -   K 

;98    IF    S*U>     t-  fl*(J+l»    THEN    2EB 

200    «*    -   Stiji 

21«  S»CJJ    -    S»<J    *    *J 

■8  {J   *    |1    -    k* 

Vp4f<J) 

;&b  o»- j>-o*i j+i> 

230  OliJ+|l-y» 

268  NEXT  J 
278  NEIT  h 
272   L   -    i 

2BB   FQjl    I   ■    1    TO   D 

290   LPRINT    ?AfiCl2>    S»( J  * , TOB(42J    G*<J* 
2S2    L    -   L    *    I 
29*    IF   L)     tB    THEN    1888 
308    NE!(T    J 
MB   PRINT 

328  LPHINT    TASll2^NUnBEIt   OF    COUNTRIES 
CC    -    1    TO  SOB   STfP    HME1T   CC 
S2S  END 
IBM   PRINT 

lOlR  PDA  PA   -    1    TO   1 
LPR1NT   C»R*(123' 
l    =    I 
GOTO    300 

CT2.  AZORES 

HN,  LIECHTENSTEIN 

PJf.ST.     EUSTftBIUB 


TCw^cn   «F*CO   -    09/ 28 'S3 
POfFtXEE    i    COUNTHIEAJ       l«5"    UPDATE    BBV3BVBZ1 


SORTING    ' -jFQR   SO 


1    TO   3 


-"  ihliLPRINT    TABlA0>"*    ■   UNCONFIRMED"' IFOH 


lOSO  STEP    II  NEXT  AA 


12;- 

IB2B 
1858 

uu 

1121 
1122 
ltTB 
1130 
1130 
U4B 
11« 
1143 
U34 
IIS* 
1IW 


DPTft 
DATA 
DATA 
DATA 

data 

DATA 
DATA 

DATA 
DOTfl 

DATA 

:--& 

DATA 


IDS.  ASCENSION    ISLAND 

U/K/fte UNITED    STATES 

EA3>  SPAIW 

KZ 5. CANAL    ZONE 

3BB.  NflUftlTtUS 

7 K*.  At. OCR I A 

?***,  PARAGUAY 

CAS*-*  BALEARIC    'SLfl^SS 


DATA   "END".* 


Fig.  2.  Program  listing,  alphabetical  sort  by  prefix. 


The  active  DXer  needs  a 
way  to  monitor  a  count 
on  his  countries  both 
worked  and  confirmed.  The 
program  included  here  is 
ideal  for  a  computerized 
station.  The  data  can  be  in- 
serted in  any  order  and  the 
sort  portion  of  the  program 
will  alphabetize  the  prefix 
or  the  country. 

The  program  is  written 
for  a  TRS-80,  but  it  can  be 
modified  for  other  comput- 
ers. The  sort  portion  of  the 
program  takes  a  little  time 
(about  5-6  minutes  for  100 
countries),  but  that  affords 
the  operator  time  to  make 


out  QSLs  or  other  QSOs 
while  running. 

The  program  as  listed  is 
the  alphabetical  sort  by 
prefix;    by    changing    lines 

190  through  250,  the  pro- 
gram will  alphabetize  by 
country. 

One  thing  must  be  noted: 
The  computer  places  num- 
bers prior  to  letters  (i.e., 
3B8,  7X2,  8P6);  in  other 
words,  all  country  prefixes 
starting  with  a  number  will 
be  listed  prior  to  the  alpha- 
betical prefix  routine. 

This  and  my  2nd  op  make 
DX  work  a  pleasure;  it  also 
saves  time  ■ 


K 


SS-NETEB  PAEFUES  t  COUNTRIES*   LAST  UPDATE  09/20/82 


PHETIli 

CODNTRV  i 

71* 

ALGERIA 

ZDB 

ASCENSION    ISLAND 

CT2 

AZORES 

EAB> 

BALEARIC    ISLANDS 

KZ5 

CANAL    ZONE 

HBO 

LIECHTENSTEIN 

3M 

NALfftlTluS 

IPS* 

PARAGUAY 

SP9 

POLAND 

EA3 

SPAIN 

PJ« 

8T.     EUBTRSIUS 

M/K/N 

UNITED   STATES 

NUMBER  OF  COUNTRIES  *  12 


Fig-  J.  Alphabetical  printout  by  country. 


150  IF  0»tJl  4*  trt<J*i)  THEN  268 
200  X*  -  Q*(J> 

21B  Gl'.J)  -Li»'.:  +  11 
220  G»  C  J  *■  1  J  m    X* 
238  V»-S»<J> 
2*0  Sl»jt-5HJ*1) 
258  e*tj+l) 


Fig.  4.  Line  changes  necessary  for  alphabetical  sort  by  country, 
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Rohen  Schlegel  N7BH 
2302  286th  M  Last 
Roy  WA  9SSB0 


Warning:  Your  Time's  Up! 

Don't  get  taken  by  surprise.  This  timer  add-on 
will  tell  you  when  to  ID  before  it's  too  late. 


Ken  Henry's  ten-minute- 
timer  design1  caught 
my  eye  as  an  interesting  and 
worthwhile  project.  I  im- 
mediately proceeded  to 
assemble  this  digital  gem 
and  it  has  been  counting  out 
the  minutes  without  a  Haw 
ever  since.  Although  to 
some  a  timer  may  be  con- 
sidered a  minor  conve- 
nience, I  find  it  very  helpful 
in  cutting  down  on  the 
reporting  of  callsigns.  Once 
in  ten  minutes  is  enough f 

However  I  soon  discov- 
ered that  it  is  very  easy  to 
become  overly  dependent 
on  the  ten-minute  alarm.  Of- 
ten I  forgot  to  watch  the 
readout  and  "timed  out 
when  1  could  not  immedi- 


ately report  my  call,  finally, 
I  decided  that  a  warning  to 
draw  my  attention  to  an  ap- 
proaching ten-count  was  a 
necessity.  Fortunately,  this 
proved  very  easy  to  do. 

Fig.  1,  the  connection 
diagram  for  the  7447  7448 
decoder,  reveals  that  a 
blanking  input  is  available 
at  pin  4.  When  a  low  is  ap- 
plied to  this  pin,  all  seg- 
ments of  the  readout  are 
turned  off.  Therefore,  apply- 
ing an  alternating  high4ow 
input  to  pin  4  will  flash  the 
time  count  and  provide  a 
visual  warning  of  an  ap- 
proaching ten-count. 

The  mam  problem  was  to 
find  a  logic  source  to  initiate 


CitaPUT  — 
LAMP  TEST  — 

BLANKING    INPUT  — 

RIPPLE  BLANKING  INPUT  -5- 

ft 
0  INPUT   — ■ 

ft  IHPl^    — 

GROUND  — 


>  5  VOLT  5 

—  I    OUTPUT 

—  a   OUTPUT 

—  0  OUTPUT 

—  t>  OUTPUT 

—  c  OUTPUT 
«  OUTPUT 
«  OUTPUT 


the  blanking  input  at  the 
desired  time  count.  Note,  in 
Fig.  2,  that  decoder-input  D 
logic  is  low  till  the  end  of  the 
seven-count  and  then  goes 
high  for  the  last  two  counts. 
This  high,  used  in  combina- 
tion with  input  A  logic,  can 
provide  a  flashing  display  at 
the  eight-  or  nine-count  as 
desired. 

All  that  remains  is  to  con- 
vert the  input  D  logic  source 
to  an  alternating  high-low  at 
decoder  pin  4.  This  is  done 
easily  with  a  single  7400 
NAND  gate.  As  shown  in  Fig, 

Input 


TOP  VIE* 


Fig,  I    7447  or  7448  connection  diagram. 
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Decimal 

DC  B  A 

0 

LLLL 

1 

LLLH 

2 

L  L  H  L 

3 

LLHH 

4 

LHLL 

S 

L  H  L  H 

6 

LHHL 

7 

LHHH 

8 

H  L  L  L 

9 

HLLH 

Fig  2.  BCD-to-7-segment  de- 

coder truth  table. 

3,  to  obtain  a  flashing  nine- 
count,  pins  1  and  2  of  U1A 
are  connected  to  pin  7  (input 
A)  and  pin  6  (input  D)  of  the 
decoder.  At  the  eightn:ount 
pin  6  goes  high.  Since  pin  7  is 
low  at  this  time,  nothing 
happens.  However,  at  the 
nine-count,  pin  7  also  goes 
high.  With  both  pins  1  and  2 
of  U1A  high,  pin  3  goes  low, 
forcing  U1B  pin  11  high 
which  in  turn  is  connected 
to  U1C  pin  4. 

At  this  point  we  need  on- 
ly to  provide  an  alternating 
high-low  logic  input  to  pin  5 
and  the  job  is  done.  Fortu- 
nately, the  once-per-second 
pulse  at  the  output  of  IC2 
pin  11  in  the  timer  counter 
chain  provides  the  perfect 
source  With  U1C  pin  4  high, 
and  a  high-low  input  to  pin 
5,  pin  6  will  go  low  and 
turn  off  the  display  once  per 
second, 

If  you  prefer  a  two- 
minute  warning,  connect 
U1A  pinl  to  Vcc  with  a  2.2k 
resistor  This  holds  pin  1  high 


& 


A STROM 

CORPORATION 


28S2  Walnut  Ave.,  Unit  E 
Tustin,  CA  92680 
(714)  832-7770 


Conodion  Distributor 

East torn  Industries,  Ltd. 

4511  Chesswood  Dr. 

Downsview,  Ontario,  Canada  M3J  2V6 

(416)638-7995 


INSIDE  VIEW-  RS-12A 


ASTRON  POWER  SUPPLIES 

•  HEAVY  DUTY  •  HIGH  QUALITY  »  RUGGED  •  RELIABLE 


RS  and  VS  SERIES 
SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGUIATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  shorted  output. 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
except  RS-4A. 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line 
input  Voltage, 

•  HEAVY  DUTY  HEAT  SINK  *  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD 

•  ONE  YEAR  WARRANTY  •  MADE  IN  USA, 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE  105    125  VAC 

•  OUTPUT  VOLTAGE:  13.8  VOC  ±  0,05  vollS 
(Internally  Adjustable:  11-15  VDC) 

•  RIPPLE:  Less  than  5mv  peak  to  peak  (full  load 
Alow  line) 


MODEL  RS  50A 


MODEL  RS-50M 


MODEL  VS-50M 


RM  A  Series 


MODEL  RM-35A 


If"  X   *»/*  RACK  MOUNT  POWER  SUPPLIES 


Model 


RM-35A 
RM-50A 


Duff  (AMPS) 

25 
37 


ICS' 
(AMPS) 

35 
50 


Siit  (IN) 
HXWXD 

m  .-  19  ,  12Vi 
51*  -  19*  12': 


Skipping 
Wt.  (lbs,) 

38 

50 


RS-A  SERIES 


MODEL  RS-7A 


MODEL 

RS-4A 

RS-7A 

RS-78 

RS-10A 

RS-12A 

RS-20A 

RS-35A 
RS-50A 


Continuous 
Duty  (Amps) 

3 
5 
5 

7,5 
9 
16 
25 

37 


ICS* 
(Amps) 

4 
7 

7 

10 
12 
20 
35 
50 


Size  (INj 
HxWXD 

3Vi  x  BVi  x  9 

3Vi  x  BVi  x  9 
10J« 

4  x  Vh  x  Wh 
AVi  x8  x9 
5x9x10ya 
5x11  x  11 

6x  13Vj  x  11 


Shipping 
Wt  (lbs) 

5 
9 

10 
11 

13 
16 
27 

46 


RS-M  SERIES 


MODEL  RS-35M 


Switehable  volt  and  Amp  meter 


MODEL 

RS-12M 

RS*Z0M 
RS-35M 
RS^SOM 


Continuous 

Duty  (Amps) 

9 

16 

25 
37 


ICS* 

|Amps) 

12 
20 
35 
50 


Slzn  (IN) 
HiWiD 

4W  x8x9 

5x9x  1QVz 

5x11x11 

6x  13V4  x  11 


Snipping 
Wt  (lbs) 

13 

18 

27 
46 


VS-M  SERIES 


•  Seperate  Volt  and  Amp  Meters 

■  Output  Voltage  adjustable  from  2-15  volts 

*  Current  limit  adjustable  from  1 .5  amps  to  Full  Load 


MODEL  VS-20M 


MODEL 

VS-20M 

VS-35M 
VS-50M 


Continuous  Duty 
(Amps) 

#T3aTOCvr10VDC#SN 

16      9    4 

25     15     7 
37     22   10 


ICS* 
(Amps) 
@138V 

20 

35 
50 


Sire  (IN) 
KxWxD 

5x9x10^1 

5x  11  x  11 
6  x  13V-  x  11 


Shipping 
Wt  (lbs) 

20 

29 

46 


RS-S  SERIES 


MODEL  RS-12S 


Built  in  speaker 

MODEL 

RS7S 

RS  tOS 

RS'lOUForLTRj 

RS  l?S 

RS-20S 


Continaus 
Duly  (Amps) 

5 
7.5 
7.5 

9 

16 


ICS* 

Amps 

7 

10 

10 

12 

20 


Size  (IN) 
HxWxD 

4x7y*x  10?i 

4  x  7>tn  toy. 

4x9x13 

4h  x  8  x  9 
5  x  9  x  10!* 


Shipping 
Wl  (lbs) 

10 
12 
13 
13 

18 


ffr 


0! 


^)V— — 


T7 

4\  * 


PIN  H 


rH — V 


+  5V0C 


j* 


Fjg  3.  Schemafic  diagram  of  the  display  flasher.  Logic  in- 
dicated is  with  display  off. 


so  that  when  pin  2  goes  high 
at  an  eight-count  flashing 
action  will  begin.  Pins  9  and 
10  are  connected  to  ground, 
or  one  pin  to  Vccp  to  force 
output  logic  high.  Avoid 
floating  inputs  on  unused 
gates. 

See  Fig.  4  for  a  PC  board 
layout  This  circuit  is  so  sim- 
ple that  perf board  is  proba- 
bly more  appropriate.  Be 
sure  to  connect  C1  as  close 


to  pin  14  as  possible  C2  can 
be  any  value  between  1  and 
10  uF  and  is  required  only  if 

the  power  supply  is  not  on  the 
circuit  board.  Connect  C2  at 
the  point  on  the  board  where 
the  Vcc  lead  is  attached. 

The  K3VTQ  timer  is  a  ter- 
rific project  for  the  aspiring 
builder.  For  those  of  you 
who  do  not  have  a  copy  of 
the  May,  1977,  issue  of  73, 
an  SASE  will  bring  a  copy  of 


MO*  F  (OPT) 


+  5VDC 


RKOPT] 


GRO 


.01  DISC 


fC6>  PIN  7 


IC6f  PIN  6 

IC2,  P\H\\ 
IC6,  PIN  4 


Fig,  4.  Foil  side  of  the  circuit  board  and  the  connection 
diagram, 


the  original  article  along 
with  a  later  article*  which 
provides  a  circuit-board 

design.  ■ 
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'"Stop  Timeouts!'1,  Ken  Henry 
K3VTQt  73,  May,  1977;  "A  Three- 
Digit  Timer  ForTTL  Illiterates," 
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ber, 1979* 

•"'Stop  Timeouts!*  Revisited/* 
Kenneth  D.  Williams  WB3ELV, 
73 \  September,  1978. 


Fig.  5.  Circuit  board. 


HIGH  PERFORMANCE 
PRESELECTOR-PREAMP 


The  solution  to  most  interference,  intermod,  and  desense 
problems  in  AMATEUR  and  COMMERCIAL  systems. 

^  -  -       _  -        •  40  to  1000  Mtu  -  tuned  to  your  frequency 

•  5  large  he  I  teal  resonators 

^     I  *  Low  noise  -  High  overload  resistance 

8  d8  gain  -  ultimate  rejection^  80  dB 
10  to  15  volts  DC  operation 
Size  -  1 .6  x  2,6  x  4.75"  exc.  connectors 
FANTASTIC  REJECTION! 

Price  -$7995  bipolar  w/RCA  jacks 
Connector  Options:  BNC  S5.  UHF  $6, 

N  S10 
SUPER  HOT!  GaAs  Fel  option  $20 


Typical  refection: 
±600Khz@144Mltf.  -28dB 
±1.6Mhz@-220Mhz.  ^40dB 

±5     Mhz@45CMhz:  -50dB 


AUTOMATIC  IDENTIFIERS 


ir>i 


10-2 


•  For  HanseeiYers  and  repeaters    AMATEUB  ancr  COMMERCIAL 

•  Automatic  operation  ■  adiustadl-e  speed  and  amplitude 

•  Small  size  -  easy  msraiiit^n  -  7  to  15  wtts  DC 

•  8  sefecta&ie.  repfogrammaote  messages  ■  each  up  to  2  mn  long 

•  Wired  rested,  and  programmed  with  your  messages) 

Model  ID- 1  -  $39.95     Model  10  2  w/2  lo  10  minute  timer    $59  95 

We  oiler  a  compete  line  of  iransmiiter  and  r&coicer  strips 
and  synt  he  fibers  (or  amateur  and  commercial  use 
Request  our  Tree  catalog  A/tow  12  tor  UPS  shipping  -  Mastercard  ana  VISA  welcome 


GLB  ELECTRONICS 


1952  Clinton  St-  Buffalo,  NY  14206 
716-824-7936,  9  to  4 


^  Ha 


WORK  THE  U.H.F.  BANDS 

Add  j  transvcrier  or  converter  to  your  existing  iOrru  6m  or  2m  equipments. 
Choose  from  the  largest  selection  ol  modules  available  for  OX.  OSCAR. 
EME,  ATV 

TRANSVERTERS  MMT  50-144  $189.95 

MMT  144-28  $179.95 
MMT  432-28  (S)  $269.95 
MMT  439- ATV  1349.95 
MMT  1296*144  $339,95 
OTHER  MODELS  AVAILABLE 
write  for  details 

POWER  AMPLIFIERS 

all  models  include  RF  VOX  6c  Low  Noise  BX  Pre-AmpL 
(no  pre-amp  in  MML432400) 

I  lliliiii  100W  output  MMIJ44  100-LS 

tODW  output  MML144-I0Q-S 

WW  output  MMLM4'A(J.5 

30W  output  MMU44  30-L5 

25W  output  MM  LI  +4-25 


]W  or  3W  »n 
JDW  input 
WW  input 
IWorWJn 

3\V  input 


1254.93 
S2&4  95 
%2 14,95 
IIW.W 
111495 


431  MHc 


I00W  output 
SOW  output 
30W  inifput 


MML402-100  iOW  input 

MML432  50  I0W  input 

MML433  m  L         1W  or  3W  In 
1 264- 1 296  M  Hi :  Coming  hxm .  Watch  for  dt-Liib , 

ANTENNAS  (incl.  50  ohm  balun} 
2  Meter  J  -  Beams:      12.3  dBd  gain 
8  over  8  Horizon"!  pol  D8-2M 
8  bv  8  Vertical  pol     D8-2M -vert 
1250-1300  MHz  Loop-Yagi  1296-LY 


$399*95 
$239  95 


163.40 

$76.95 
$44.95 


70/MBM  48 


70  cm/MBM  48 
70cm/MBM88 


$75,75 
S  105.50 


Send  36c  stamps  for  full  details 
of  all  our  VHF/UHF  items. 
Pre-selector  filters   Pre-ampH  Tiers     Antennas 
Low-pass  filters      Transverters      Crystal  Fillers 
Varactor  triplers      Converters 

Spectrum  Internal  tonal.  Inc. 
Post  Office  Box  1084S 
Concord,  Mass.  01742  USA 
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'£ 


A  microthin,  synthesized, 
programmable,  sub-audible 
tone  encoder  that  fits  inside 
the  ICOM  IC-2AT. 


Need  we  say  more? 

$2995 


is-?** 


?j 


,9  o: 


p 

r 

/?  J**+^ 

~          A 

WA       y 

r                      — 

*V4 

Rfl '   / 

F 

5SBt?Si^^S^  ^^fei 

■^K^ 

'  *//  • 

p 

r 

«5  ^^   * 

/  >' 

"~^^ 

^ 

fc? 

C.  K  * 

^^^                            tt^^^T 

/ 

HI^CfN          M^k^km 

E/ 

» 

tt^^kZ           ^^^                                           ^M 

/ 

g, 

V^N 

L 

*       t> 

^k\k^kZL 

4  ^^^^B,  ^1^^  h^k 

1 

W 

% 

~ ^-_ 

°4 

**  &> 

"^ 

^Nr 

COMMUNICATIONS 
SPECIALISTS     * 

426  West  Taft  Avenue,  Orange,  CA  92667 
800/854-0547  California:  714/998-3021 
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Blueprint  for  Success 


THE  INTERFACE 


KantroniCB         The  interface 

RTTV-CW-UP  Tfcntrin* 


.        cw     oh     £\ 

*  »   '  '   '  f  '  '   *  '"       mry  on     tr-\! 


Tun* 


y 


Wd  Kan  Ironies 


InierfaceJC 


iAm_ 


NULL 


SPACE 


A 


a  i  i  i  i  i  i  i^;a8Bfi» 


AH     Off  a 


THE  INTERFACE  H 


Kantronics 


TITLE:  THE  INTERFACE  -  INTERFACE  )  i  PROPOSAL 


the  interface  is  the  original 
Kantronics  terminal  unit  that 
broke  through  the  barrier  of 
multi-computer  compatibility. 
THE  INTERFACE  is  an  amateur  mo* 
dem  for  transceiver-to-computer 
communication.  With  THE  INTER- 
FACE and  Hamsoft  or  Hamtext  for 
your  computer  you  can  send  and 
receive  Morse  code,  Radioteie- 

type,  and  ASCII.  THE  INTERFACE  is 

also  compatible  wfth  our  new 
software  for  AMTOR  communica- 
tion, AMTORSOFT  THE  INTERFACE 

is  our  most  popular  unit  combin- 
ing active  filtering,  easy  tuning, 
six-computer  compatibility,  and 
low  price  for  an  unbeatable  pack- 
age. 
Suggested  Retail  *1 39.95 


INTERFACE  1 1  is  the  new  Kantronics 
transceiver-to -computer  interface, 
INTERFACE  ]  I  features  a  new  highly 
sensitive  front  end  with  mark  and 
space  filtering  and  a  unique  new  tun- 
ing system.  Even  the  most  discerning 
operator  will  be  surprised  with  the  IN- 
TERFACE 1  f's  ability  to  dig  out  signals 
in  poor  band  conditions,  and  our  new 
tuning  system  even  displays  signal 
fading. 

X-Y  scope  outputs  and  dual  inter- 
face outputs  for  VHF  and  HF  connec- 
tions make  INTERFACE  1  [  compatible 
with  almost  any  shack.  All  three  stan- 
dard shifts  are  selectable  and  INTER- 
FACE  l  [  is  compatible  with  the  indus- 
try standard  Kantronics  programs: 
Hamsoft,  Hamtext  and  Amtorsoft. 
Step  up  to  state  of  the  art  in 
computer-amateur  communications 

With  INTERFACE  1  L 

Suggested  Retail *269.95 


For  more  information  see  your  Kantronics  dealer,  or  contact: 
Kantronics      1202  E.  23rd  Street      Lawrence,  KS    66044 


KANTRONICS  SOFTWARE 

Hamsoft,    Hamtext,™  and  Amtorsoft 


MORSE 

TRANSMIT  SPEED     25 

RECEIVE  SPEED 


00:00:00 


ENJOY  YOUR  MEAL  AND 
WE'LL  TALK  TO  YOU 
REAL  SOON         73  S 
WA5RCU 


WEATHER  HERE  IS  WARM  TODAY 
WITH  LOTS  OF  SUN.  .  .XYL  SAYS 
TIME  FOR  DINNER  SO  73  S  W0XI 


Kantronics  has  led  the  amateur  community  in  software 
and  total  romputer  communications  systems  with  our 
original  program,  HAMSOFT  With  five-computer  compat- 
ibility and  reasonable  prices  HAMSOFT  has  become  the  In- 
dustry standard,  HAMSOFT  includes  split  screen  display, 
type  ahead  buffer,  message  ports,  and  complete  key- 
board  control  for  Morse  Code,  Radioteletype,  and  ASCII 
communications  With  THE  INTERFACE  or  INTERFACE  H. 
HAMSOFT  ran  make  any  of  five  computers  a  complete 
amateur  communications  terminal  All  programs  are  on  a 
ROM  board  except  the  Apple  diskette. 

VIC-20  -  $49  95,        ATARI  -  $49.95,        APPLE  -  529  95, 
TRS-80C  -  $59  95,  Tl  99/4 A  -  $99  95 


HAMTEXT  is  our  advanced  CW/RTTY/ascii  program 

for  the  VIC-20,  COMMODORE  64r  and  APPLE  computers 

HAMTEXT  gives  you  the  ability  to  store  incoming  mes- 
sages in  the  computers  memory,  transmit  files  directly 
from  tape  or  disk,  and  use  your  computer  to  its  fullest 
potential.  Features  like  Diddle,  Time  Transmission,  Text 
Transmission,  Printer  Outputs,  and  Word  Wraparound, 
make  HAMTEXT  the  program  for  the  serious  amateur 
HAMTEXT  was  created  with  input  from  our  users  as 
guidelines,  and  with  total  use  of  the  computer  in  mind, 
Suggested  Retail $99.95 


[iltSiItlt] 


mm 


KANTRONICS  AMTORSOF* 
COPYRIGHT  29  JUNE  198 

CHOOSE 
S  (AMTOR  SLAVE) 
M  (AMTOR  MASTER) 
L  (AMTOR  LISTENER) 
P  (PROGRAM  OPTIONS) 
T  (T/R  OPTIONS) 


PROGRAM  OPTIONS 
A.  RETURN  TO  BASIC 
B    EDIT  MESSAGE  PORTS 

C.  SAVE  MESSAGE  PORTS 

D.  LOAD  MESSAGE  PORTS 

E.  SET  XMIT  BUFF  SIZE 

F.  EDIT  HOLDING  BUFFER 

G.  SAVE  HOLDING  BUFFER 
H.  LOAD  HOLDING  BUFFER 

I.  SET  TIME 


On  January  27th,  1983,  AMTOR,  Amateur  RadioTele- 
type  Over  Radio,  became  a  legal  mode  for  the  amateur 
service.  AMTOR  is  an  essentially  error  free  radiotele- 
type form  of  communication  AMTORSOFT,  Kantron- 
ics' newest  software  package,  gives  your  computer  the 
ability  to  become  an  AMTOR  communications  terminal 
when  used  with  The  interface  or  interface  I  f  AMTOR- 
SOFT is  currently  available  for  the  Apple,  VIC-20,  and 
COM -63  computers  AMTORSOFT  brings  you  the  newest 
in  computer  amateur  communications  at  an  afford- 
able price. 
Suggested  Retail  ......  * *89.95 


Mill 


TS-430S 


*  All  Bands 

■  General  coverage 

•  200  watts 


•  Dual  VRTS 

•  8  Memories 


acpM]  NEW  IC-745 


. 


?  J)    •": 


V  ■!  II 


Jll'l      u.    ,       "     . 


General  Coverage  Receive*     •  1  8  to  30  M  Hz 
Fantastic  Buy 


YAESU  -NEW  FT-77 


Extremely  Compact  •  3  5  to  30  MHZ 
200  Watts  •  inexpensive 


HY-GAIN  TOWERS 


BUTTERNUT 


HF6V 


KLM 


CUSHCRAFT 
A-3 

A-4 

R-3 

AV-5 

214-FB 

32-19 

40-2CD 

ANIXTER-MARK 

HW-3  TRIBAND  MOBILE  $34       Call  "TOLL  FREE"  For  All  Antennas  &  Accessories 


HY-GAIN 


HG37SS 
HG52SS 
HC54H0 
HC70HD 
HC50MTS 


$  649 

$  919 
$1429 
$2399 

$  749 


$109 


KT34A 
KT34XA 
144-1 48LBA 


LARSEN 


CALL     AEA 


CALL 


TH5MK2S 

TH7DXS 

TH5MK5S 

TH3JRS 

TH2MKS 

18AVT/WS 

18HTS 

V2S 

EXPLORER  14 

30/40  METER  KIT 


2900  N.W.  VIVION  RD.  /  KANSAS  CITY,  MISSOURI  64150  /  816-741-8118 


HU 


Your  Ham  Tube 

Headquarters » 


Call  Toll  Free  800-221-0860 
Tubes 


3-400Z $85.00 

3-500Z 85.00 

4-4G0A 80,00 

4CX250B .  50.00 

572B 48,50 

811A  . 12.00 

813 35.00 

6146B ....  .v.  6.50 

6360. 4,25 

6883 B , ,  . . . ,  6.75 


7360 . . 

■  ■•#.*,*  •  i  (Q  1  U.L/U 

7735A 

■  '.■'•.-■-.   £~  f  'OU 

8122. 

.i 105,00 

8156.. 

19  RO 

8643 .  . 

<■»*«#•**    ■    •  Ot.jU 

8844 . . 

■      *»■«*«*■*»    LwiUv 

8873 . . 

175,00 

8874 .  . 

185.00 

8877 . . 

*..■■».<■*  *frDU. vU 

8908 . . 

....*......       1  £-MV 

MRF  245/SD1 

MRF  454 

MRF  455.  . 


41 


•      *      *      # 


i        *        M         b 


PL259 .  . 

PL258  

UG175/176... 

UG255/U 

UG273/U 


Semiconductors 

6. $30.00      MRF  644/SD1 088..  19.95 

.  . .  18,95      2N3055  . . , 95.00 

.,.12.50      2N6084 12.50 

RF  Connectors 

10/$4.95      M358 2.50  ea. 

M359 .1.75  ea. 

Type  MN"  Twist  on 
(RGS/u) $4.75  ea. 

Minimum  Order  $25.00 


.  .  10/8.95 
,10/1.60 
2.50  ea. 
2.25   ea. 


CeCo 


Allow  $3.00  m in.  for  UPS  charges 


Waii#iC«t 


I    COMMUNICATIONS,  Inc. 
^if1  2115  Avenue  X     Brooklyn,  NY  11235 

SERVING  THE  INDUSTRY  SINCE  192?  PhOU©  (212)  646*6300 

Cait  CECO  For  Your  CCTV  Security  And  Color  Production  Requirements 


ir» 


Odd 


RTTY  CW  ASCII 

COMPUTER  INTERFACE 

*  BETTER  RELIABILITY 
*  MORE  FEATURES 

*  USE  WITH  ALL  POPULAR  SOFTWARE 
$289.95     •  L  C  TUNED  FILTERS 

*  USE  WITH  MOST  HOME  COMPUTERS 
WRITE  OR  CALL  FOR  MORE  INFORMATION:  *>V 

CONTEMPORARY  TECHNOLOGY,  INC. 

P.O.  BOX  1063     •     SALEM,  OR  97308     •     503-399  7406 


THE  ONE  STOP  SOURCE  SINCE  1959!! 


COAXIAL  CABLE 

RG-8AJ  (95%  BRAJD-F0AMP235/M1 
MICRO  MP  $5%  BRAID-FOAMmS/M' 
RG-213AJ  (96%  BRAID-PQLY^O/M' 
RG-214rtJ<2-96%  BRAID5-POLYW95iMf 

ROTOR  CABLE 
BiC  HAWUNE  ft-IBffi-ZZKISOftt1 
ETC  HAMLINE  HD  (2-l6/£l8)340/M' 

CALL  COLLECT 
CALL  FOR  LARGE  QUANTITY 
DISCOUNT 


^12 


(914)947-1554-1555 


CONNECTORS 
UHF 

PL-2S9  57*  on. 
UG-175AJOR  17ft/LMBe 
PL-258  79* 

T¥K4f 

UG2^BU(MALDSZ35 
UG-27/CLKR1GHT  ANGLE)  $4.46 
(JG47/BU{DOUBLE  MALE)  £3.15 
U&2S/BU(LX>UBLE  FEMALE  S3  15 


P.O.  Box  95-55  Railroad  Ave* 
Garnerrille,  Hew  York  10923 
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MICROLOG 


MICROLOG 


**  At 


r  f •  ■ 


Connect  your 
computer 

to  the  air! 


The  "AIRWAVES"  that  is,  thru  the  Microlog  AIR-1,  a 
single  board  terminal  unit  AND  operating  program  in 
ROM  that  needs  no  external  power  supply  or  dan- 
gling extras  to  put  your  computer  on  CW  &  RTTY, 
And  what  a  program!  The  famous  Microlog  CW  de- 
coding algorithms,  superior  computer  enhanced 
RTTY  detection,  all  the  features  that  have  made 
Microlog  terminals  the  standard  by  which  others  are 
compared*  Convenient  plug-in  jacks  make  connec- 
tion to  your  radio  a  snap.  On  screen  cross  tuning 
indicator  and  audio  pitch  reference  tone  make  it 
easy  to  use.  The  simple,  one  board  design  makes  it 
inexpensive.  And  Microlog  know-how  makes  it  best! 

There's  nothing  left  out  with  the  AIR-1.  "HARD- 
WARE" front  end  has:  AFSK,  PTTf  ±  CW/FSK  keying 


loop  switch,  hand  key  input  and  dual  tone  mark/ 
space  RTTY  DEMOD  plus  single  tone  CW  detector. 
"SOFTWARE"  in  onboard  ROM  has:  split  screen, 
large  type  ahead  transmit  buffer,  automatic  keyword 
controlled  receive  data  storage,  WRU,  SELCAL 
printer  control  and  user  programmable  memories 
that  can  dump/store  on  disc  and  tape.  Full  speed 
RTTY,  60  to  132  wpm,  CW  to  150  wpm,  110/300  ASCII 
and  optional  4  mode  AMTOR  operation  covers  all  the 
bases.  If  you've  been  waiting  for  the  right  system  at 
the  right  price,  or  you've  been  disappointed  with 
previous  operating  programs,  your  time  is  now,  At 
$199,  the  complete  AIR-1  is  your  answer  for  VIC-20 
and  "64"  {with  4  mode  AMTOR,  $279).  Join  the  silent 
revolution  in  RTTY/CW  and  get  OISI-THE-AIR!  See  it 
at  your  local  dealer  or  give  us  a  call  at  Microlog  Cor- 
poration, 18713  Mooney  Drive,  Gaithersburg, 
Maryland  20879.  TEL  (301)  258  8400.  TELEX  908153, 

Note:  VIC-20  Is  a  trademark  of  Commodore  Electronics,  Ltd. 


MICROLOG 


^51 


INNOVATORS  IN  DIGITAL  COMMUNICATION 


Babysit  Your  Battery 

This  intelligent  charging  circuit  will  pamper  your  emergency 

power  system.  It's  what  every  repeater  needs. 


HGL9  * 


,-s.X  »_i 


TRIGGER  ■* 


*  DISCHARGE 


Robin  Rumbatt  WA4TBM 
n  14  Gtete  Hill  0rM 

Know  Me  1        "9  J  9 


-*OUT> 


Fig.  I,  NESS5  timet  block  diagram. 


Many  solid-state  repeat- 
ers nowadays  use 
large  lead  acid  batteries  for 
standby  emergency-power 
sources.  One  problem  that 
our  repeater  club  had  with 
such  a  system  was  that  of 
keeping  the  battery  charged 


TO  BE PEAT £8 
NQK^ REGULATED  * 

StfPPI 


"0 
REPEATED 


,=.  i  2  VOLT 


fig,  2.  Regulator  schematic. 
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without  overcharging  it 
Keeping  a  charter  on  it  con- 
tinuously would  have  tend- 
ed to  boil  the  at  id  out  of  it 
after  only  a  short  time,  ren- 
dering tho  battery  unless 
Repeated  trips  up  the  moun- 
tain  to  replace  or  refill  bat- 
teries were  out  of  the  ques- 
tion, so  a  simple  regulator 
was  designed  to  charge  the 
Ktttery  when  needed  and 
discontinue  charging  when 
the  battery  reached  full 
charge 

The  Circuit 

The  key  elrment  in  this 
simple  circuit  is  the  good 
ol\  ever  popular  NE555 
timer  integrated  circuit.  No, 
the  circuit  does  not  time  the 
charging,  but  it  does  make 
use  of  the  BBS's  internal  volt- 
age comparators 

The  block  diagram  of  the 
555  is  shown  in  Fig.  1,  The 
555  has  a  resistive  divider 
composed  of  three  equal  re- 
sistances connrc  ted  be- 
tween   power  and   ground. 


Two  comparators  are  con- 
nected to  this  divider  net- 
work in  such  a  way  as  to  pro- 
vide comparisons  between 
V*  and  Vi  of  the  supply  volt- 
age. A  flip-flop  controlled 
by  the  com  para  tors  outputs 
turns  on  and  off  the  output 
stage.  The  output  stage  is 
turned  on  whenever  the 
voltage  on  the  trigger  input 
(pin  2)  goes  below  Vi  of  the 
supply  voltage.  Similarly, 
the  output  is  turned  off 
whenever  the  voltage  on  the 
threshold  input  {pin  6)  goes 
above  2A  of  the  supply  volt- 
age Therefore,  to  use  the 
555  as  a  charger  regulator 
all  we  have  to  do  is  stabilize 
the  supply  voltage  at  12 
volts  and  scale  down  the 
trigger  and  threshold  volt* 
ages  The  schematic  of  the 
simple  charger  is  shown  in 
Fig  2 

Resistors  R7  and  RB  torm 
a  voltage  divider  set  in  such 
a  way  that  when  the  battery 
voltage  falls  to  a  lower  limit 
[11  volts  in  our  system),  the 
voltage  at  pin  2  of  the  555  is 
at  VS  supply  or,  in  our  case, 
four  volts.  At  this  point,  the 
output  of  the  555  (pin  3] 
goes  high  turning  on  tran- 
sistor Q1  which  in  turn  ac- 
tivates the  charger  relay, 
RY1  This  relay  connects  a 
charging  voltage  to  the  bat- 
tery through  current-limiting 
resistors  R1,  R2,  and  R 
Charging  then  continues  un- 
til the  battery  reaches  a  high 
limit  (14  volts  in  our  system). 
Resistors  R5  and  R6  scale 
this  voltage  so  that  the 
threshold  voltage  at  pin  b  of 
the  555  is  then  at  2A  of  the 
supply  voltage  (in  our  case, 
eight  volts).  The  output  of 
the  555  then  turns  off,  stop- 
ping any  further  charging 
Simple,  isn't  it? 

The  unregulated  output 
of  our  repeater's  main 
power  supply  is  about  16 
volts.  Since  we  set  our  lower 
charger  trip  voltage  at  11 
volts,  we  had  a  maximum 
voltage  difference  of  five 
volts  across  the  current- 
limiting  resistors.  We  deter- 
mined   that    a    charge    of 

**See  u st  of  A&wfttsers  on  page  J 30 


around  6  Amps  would  be 
adequate.  Ohm's  law  then 
showed  that  a  resistance  of 
slightly  less  than  1  Ohm  at  a 
power  rating  of  about  30 
Watts  was  needed.  Three 
270hmi  15-Watt  resistors 
from  my  junk  box,  wired  in 
parallel,  came  close 
enough. 

Adjustment 

The  circuit  can  easily  be 
preset  prior  to  installation  at 
the  repeater  site.  Connect  a 
variable  power  supply  set  to 
12  volts  in  place  of  the  bal- 
tery  and  a  fixed  supply  of 
14-18  volts  to  the  7812 
regulator.  Resistors  R5  and 
RH  should  be  set  to  the  cen- 
ter of  their  ranges.  Now  ad- 
just the  variable  supply  to 
your  desired  lower-limit 
voltage.  Adjust  R8  to  the 
point  where  the  relay  is  just 
activated.  Then  adjust  the 
power  supply  to  your  de- 
sired high-limit  voltage.  Ad- 
just R5  to  the  point  where 
the  relay  just  falls  out 
Check  it  by  turning  your 
power  supply  down  to  a 
voltage  belowr  your  lower 
trip  point-  The  relay  should 
then  pull  in  and  stay  ener- 
gized until  you  adjust  the 
power  supply  to  a  voltage 
higher  than  your  upper  trip 
point 

Conclusion 

This  charging  circuit  has 
worked  flawlessly  in  our  re- 
peater for  over  a  year  now. 
It  has  shown  no  signs  of  rf 
sensitivity  or   any   kind   of 


THIS  MONTH'S  SPECIALS 
*  *  *   LIMITED  SUPPLIES    *  *  * 

MUFFIN  FANS  (2  SIZES) 

NEW$14.95  USEDS7.95 

WE  ALSO  CARRY  A  WIDE  SUPPLY 
OF  NEW  &  USED  TEST  EQUIP.  COM- 
PUTERS, MODEMS,  I.C.S.  COM- 
PONENTS, TERMINALS,  ETC. 

BECKMAN  INSTRUMENT  SALE!!!!! 


TECH  SERIES: 

#300. ..  .$99.00       #310... $122.50     #320.. 
#330. . .  $1 89.00     #350. . .  .$1 95.00     #360. . 


..$158.00 
.  $230.00 


HD  SERIES: 

#100....  $139.00 


<m& 


#110... $159.95 

CURREiTT 
ELECTROniCS 


-87 


For  a  Catalog 
Please  Send  $1.00 
(Refunded  on  First  order). 


2704  E  22nd  St. 
Tucson,  Arizona  85713 

(602)  881  -8964 


in  a  It  unction.  Although  the 
repeater  is  remotely 
switched  to  battery  opera- 
tion every  weekend,  water 
has  been  added  only  once. 
No  evidence  of  significant 
boilover  has  been  observed 
It  is  a  simple  circuit  that 
works  fine  every  time.  It  is 
just  exactly  the  type  of  cir- 
cuit that  is  needed  tor  a  very 
remotely  located  repeater. 


One  caution:  Before  con- 
necting this  circuit  to  your 
repeater's  main  power  sup- 
ply, be  sure  that  the  suppl\ 
can  handle  both  your  re- 
peater's maximum  current 
needs  and  the  maximum 
charging  current  going  to 
the  battery!  Otherwise, 
popped  fuses  or  compo- 
nents can  result  when  the 
charger  is  connected.  ■ 


Parts  List 

Designation 

Description 

Price  Each 

Total 

R1-R3 

Resistor,  2.7  Ohm.  15  Watt  (see  text) 

$1.86 

$  558 

R4 

Resistor,  6.2k  Ohm,  V*  Watt,  20% 

.06 

.06 

R5,  R8 

Potentiometer,  10k  Ohm,  %  Watt 

.59 

1.18 

R6 

Resistor,  3.3k  Ohm,  V4  Watt 

.06 

.06 

R7 

Resistor,  2Jk  Ohmt  Y«  Watt 

j06 

.06 

CI,  C2 

Capacitor,  10  uFP  electrolytic,  25  vott  or  greater 

.59 

1.18 

C3 

Capacitor,  .01  uF,  50  volt,  ceramic  disc 

,20 

.20 

D1 

Diode,  1N914  or  equivalent 

.10 

.10 

Q1 

Transistor,  2N2222.  2N3904r  or  equivalent  NPN 

.69 

.69 

IC1 

Voltage  Regulator  IG,  12  volt,  7812  or  equivalent 

1.59 

1.59 

IC2 

Timer  IC,  NE555 

-jy 

,39 

RY1 

Relay,  12- volt -de  coilT  10- Amp  contacts 

5.99 

5.99 

Misc. 

Pert  board,  RS  276^1390 

1.39 

1.39 

Total 

$18.47 
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AEA  Brings  You  The  RTTY  Breakthrough 


NEW  MBA  TEXT"     $1 09.95 


/  $89.95*  VIC-20  MBATEXT  or  C-64  MBATEXT 


MBATEXT"*  is  the  most  advanced  MBA  (Morse,  Baudot.  ASGH)  software  plug-in  cartridge 
available  for  the  VIC-20  or  Commodore  64  computer.  Compare  our  outstanding  features  and 
price  to  the  competition. 

»  KEYBOARD  OVERLAY  instructions  to  avoid  constant  referral  to  the  manual  ■  RTTY  and 
ASCU  SPEED  ESTIMATE  MODE*  BREAK-IN  CW  MODEOSQ  BUFFER  RECORD  TOGGLE 
•WORD  PROCESSOR  style  insertion,  deletion,  and  correction  in  TEXT  EDIT  MODE  •  CW 
AUTO  SPEED  TRACKING  plus  SPEED  LOCK  *  BREAK-IN  BUFFER  that  is  easy  to  use  •  Low 
speed  FARNSWORTH  CW  TRANSMISSION  (between  5  and  t4  WPM)  •  RE-TRANSMIT 
RECEIVED  TEXT  DIRECTLY  without  need  of  disk  or  cassette  •  DISK,  CASSETTE,  OR  PRINTER  storage  of  message  and  QSO 
buffers  •  RECEIVE  AND  TRANSMIT  5*99  WPM  MORSE  •  10  SOFT-PARTITIONED"1  MESSAGE  (OR  TEST)  BUFFERS  *  WORD 
WRAP*  TIME  OF  DAY  CLOCK  •  PRECOMPOSE  SPLIT  SCREEN  OPERATION  •STATUS  INDICATORS  on  screen*  EASY  START- 
UP by  Simply  typing  SYS  44444  or  SYS  33333  •  DEDICATED  FUNCTION  KEYS  for  quick  operation  •  Ability  to  IMBED  CONTROL 
FUNCTIONS  rn  type-ahead  buffer  •  WORD  OR  CHARACTER  mode  ■  SELECTABLE  BAUDOT  UNSHIFT  ON  SPACE  (USOS) 
•SEND/RECEIVE  60,  67.  75,  100,  132  WPM  BAUDOT  PLUS  100. 300  BAUD  ASCII  ■  RTTY  BLANK-FILL  and  MORSE  BT  option  for 
idle  transmit  periods  •  AUTOMATIC  PTT  •  computer  control  of  TONE  REVERSE  •  MASTER  MENU,  COMMAND  MENU,  and 
OPTIONS  MENU  makes  MBATEXTT"easy  to  use  with  no  prior  experience  »  INCLUDES  CABLE  TO  INTERFACE  WITH  AEA  model 
CP-1  COMPUTER  PATCH™  •  POWERED  BY  HOST  COMPUTER. 


NEW  MICROPATCH™ 


MICROPATCKT  IS  A  NEW  LOW-COST.  HIGH-PERFORMANCE  Morse.  Baudot  and  ASCII 

SOFTWARE/HARDWARE  computer  interface  package.  The  MICROPATCH"*  model  MP-20 

or  MP-64  incorporates  the  complete  MBATEXT  software  ROM  (described  above)  for  either 

the  VIC-20  or  Commodore  64  computers   AM  circuitry  and  software  is  incorporated  on  a 

single,  plug-in  cartridge  module  featuring  the  following;  *  TRUE  DUAL  CHANNEL  MARK 

AND  SPACE  MULTI-STAGE  4  POLE,  CHEBYSHEV  ACTIVE  FILTERS  •  AUTOMATIC 

THRESHOLD  CORRECTION  for  good  copy  when  one  tone  is  obliterated  by  ORM  or 

SELECTIVE  FADING  •  EASY.  POSITIVE  TUNING  with  TRIPLE  LED  INDICATOR  •  NOT  a 

low-cosL  low-performance  phase-locked  loop  detector!!!  •  SWITCH  SELECTED  170  Hz  or 

WIDE  SHIFT  on  receive  •  800  Hz  multi-stage  active  CW  FILTER  •  AUTOMATIC  PTT  •  RTTY 

ANTNSPACE  •  demodulator  circuitry  powered  by  external  12VDC  (not  supplied)  to  AVOID  OVERLOADING  HOST  COMPUTER 

and  for  maximum  EMI  ISOLATION  •  EXAR  2206  SINE  GENERATOR  for  AFSK  output  •  SHIELDED  TRANSCEIVER  AFSK/PTT 

INTERFACE  CABLE  PROVIDED  •  PLUS  or  MINUS  CW  KEYED  OUTPUT  *  FSK  keyed  output. 

The  Micropatch  is  structured  for  easy  upgrading  to  the  AEA  Computer  Patch  "*  advanced  $149  95  List   $129  95* 

interface  unit  without  having  to  buy  a  different  software  package!  Simply  unpfug  the  mmn  on  M  D  CA 

external  computer  interface  cable  (supphed  with  the  Micropatch)  from  the  Micropatch  and  MH-^U  OT  ivlH-O** 
plug  it  into  the  Computer  Patch. 


COMPUTER  PATCH 


rm 


COMPUTER  PATCH"*  is  the  name  of  our  most  advanced  computer  interface  equipment  for 
Morse,  Baudot,  ASCII,  or  AMTOR  operation.  The  CP-1  will  allow  you  to  patch  most  of  the 
popular  personal  computers  to  your  transceiver  when  used  wtth  the  appropriate  AEASOFT" 
TU  software  such  as  AEA  MBATEXT,  AMTOR  TEXT1-,  or  the  MBATEXT  RESIDENT  ON  THE 
MICROPATCH  units,  AEA  also  offers  a  full  feature  software  package  for  the  Apple  II II  plus 
and  HE:  TRS-80  Models  I,  III  and  IV;  and  the  IBM-PC.  The  CP-1  will  also  work  with  certain 
other  computers  using  commonly  available  software  packages. 

The  CP-1  offers  the  following  advanced  and  high  quality  features:  *  HANDSOME  ALL 
METAL  ENCLOSURE  FOR  MAXIMUM  RF  IMMUNITY  •  DUAL  CHANNEL,  MULTI-STAGE  ACTIVE  MARK  AND  SPACE  FILTERS 

•  AUTOMATIC  THRESHOLD  CORRECTION  •  RECEIVE  170  HZ  FIXED  OR  100-1000  HZ  VARIABLE  SHIFT  •  800  HZ  multi-stage 
CW  FILTER  *  PRE— LIMITER  AND  POST-LIMITER  FILTERS  •  SERIAL  RS-232  FIELD  INSTALLABLE  OPTION  •  117  VAC  WALL 
ADAPTOR  SUPPLIED  •  PLUS  (+)  and  MINUS  (-)  CW  OUTPUT  JACKS  •  MAGIC  EYE  STYLE  BAR  GRAPH  TUNING  INDICATOR 

•  SCOPE  OUTPUT  JACKS  »  NORMAUREVERSE  front  panel  switch  ■  MANUAL  (override)  PTT  switch  •  VARIABLE  THRESHOLD 
for  CW  •  ANTI-SPACE  RTTY  •  KEY  INPUT  JACK  for  narrow  shift  CW  ID  on  RTTY,  CW  practice,  or  keyboard  bypass. 

The  CP-1  is  made  in  the  U.S  with  high  quality  components  including 
double-sided  glass  epoxy  through-hole  plated  boards,  complete  with 
solder  mask  and  silk  screened  parts  designators 


$239.95  List  $199.95*  CP-1 


PACKAGE  SPECIAI  S        Combine  the  VIC-20  or  COMM-64  MBATEXT™  software  with  the  CP-1  at  time  of  purchase 

and   you    receive   a    SPECIAL    PACKAGE  PRICE.    NOW  the   best  RTTY  COMPUTER 
$239-95*     INTERFACE  SYSTEM  rs  available  at  prices  comparable  only  to  vastly  inferior  systems. 

CP-1/20  (CP-1  with  VIC  20  MBATEXT)    CP-1/64  (CP-1  with  C-64  MBATEXT} 

'SUGGESTED  AMATEUR  DISCOUNT  PRICE  THROUGH  PARTICIPATING  DEALERS  ONLY 

Advanced  Electronic  Applications,  Inc. 

P.O.  BOX  C-2160  •  LYNN  WOOD.  WA  98036  •  (206)  775-7373  •  TELEX;  152579  AEA  INTL 
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international) 


Each  month,  73  brings  you 
amateur  radio  news  from 
around  the  worid.  in  this  coiiec- 
tion  of  reports  from  our  foreign 
correspondents,  we  present  the 
latest  news  in  DX,  contests,  and 
events,  as  weii  as  keep  you 
abreast  of  the  technical 
achievements  of  hams  m  other 
countries. 

if  you  would  fike  to  contribute 
to  your  country's  coiumnf  write 
to  your  country's  correspondent 
or  to  73:  Amateur  Radio's 
Technical  Journal,  Pine  Street 
Peterborough  NH  03458,  USA, 
Attn:  Avery  L  Jenkins  WB8JlG> 


THI  WQftLSl  LAITFKDHTIE* 


ANTARCTICA 

Jonathan  Ungel  KA4EZV 

PO  0OJf  32 3 

North  Stratford  NH  03590 

AS  FAR  SOUTH  AS  POSSIBLE 

The  by-product  of  an  effort  to  break 
from  (he  eight-to-five  norm  was  my  trip  to 
trie  south  polar  tee  cap.  The  assignment 
was  the  construction  of  a  26-m  He-long 
dipole  antenna  at  the  National  Science 
Foundation's  Si  pie  Station, 

Si  pie  St  ali  on,  located  at  76°  south  lati- 
tude and  84  e  west  longitude,  conducts  up- 
per atmospheric  and  magnetos phenc  re- 
search, The  lengthy  dipole  is  used  in  con  - 
Junction  with  a  200-kW  ULF  transmitter 
and  receiver  m  the  study  0?  Whistler-wave 
phenomena 

Whistler  waves  occur  naturally  as  a 
phenomenon  associated  with  distant 
lightning.  The  signals  follow  the  Earth's 
magnetic  lines  of  force,  reaching  alti- 
tudes of  several  Earth  radii  while  traveling 
to  the  opposite  hemisphere  and  often 
returning  on  the  same  path. 

The  antenna  project  offered  en  opportu- 
nity to  venture  over  the  horizon  from  Sipte 
Station  and  travel  where  no  humans  had 
ever  been.  Because  we  had  the  antenna  to 
follow,  we  were  able  to  work  when  weath- 
er conditions  were  less  than  ideal.  This 
provided  a  chance  to  witness  unique 
weather. 

When  the  sun  was  obscured  by  clouds, 
the  horizon  would  vanish  and  the  snow's 
surface  would  fose  al)  definition.  All  per- 
spective would  be  lost.  A  traveling  snow 
tractor  or  a  fellow  worker  would  appear  to 
float  in  midair.  This  condition  3s  known  as 
a  whlteout.  With  a  moderate  la  heavy  fall 
of  Snow  and  the  associated  low  visibility, 
a  whlteout  would  take  on  a  dimension  that 
kept  us  secured  at  the  station. 

During  free  time,  I  had  the  chance  to 
use  Siples  amateur-radio  station 
KC4AAD.  A  regular  schedule  for  phone 
patches  was  attempted  using  KWM  2A 
gear.  A  sloping-V  antenna  with  562  feet  on 
each  leg  was  used  to  radiate  the  signal 
The  transmitter  was  located  50  feet 
beneath  the  snow  In  the  station  proper. 
The  station,  built  on  the  surface  in  r&?8, 


has  since  been  covered  by  the  ever-accu- 
mulating snow.  It  was  at  Sipie  that  I  expe- 
rienced working  my  first  plieup  from  the 
"other  end/'  Now  that  I've  had  time  to 
think.  I  feel  that  I  could  have  handled  it 
belter. 

When  the  antenna  project  was  com- 
pleted, l  was  sent  further  south  to  work  as 
meteorologist  at  Amundsen-Scott  Station 
at  the  South  Pole 

The  weather  at  the  Pole  was  extremely 
cold  and  quite  dull.  I  never  saw  the  tem- 
perature rise  above  -  18°  F  or  fall  below 
—  40a  F  (remember  that  this  was  summer! 
The  continuous  wind  did  not  rise  above  25 
miles  per  hour.  There  was  no  snowfall. 
The  air  was  too  cold.  Instead  a  snow  phe- 
nomenon known  as  diamond  dual  fre- 
quently fell  from  the  deep  blue  sky,  faith- 
fully adding  to  the  already  phenomenal 
9000  feet  on  the  ground.  The  air  had  no  fra- 
grance, no  depth.  It  was  sterile.  No  birds 
flew,  no  wild  animals  sauntered  by;  not 
even  bacteria  lived  outside  the  station  at 
the  South  Pole. 

I  also  found  time  to  work  the  amateur 
Station  at  the  South  Pole.  K  04  AAA  The 
station's  Collins  KWM-2A  was  fed  into  a 
six-element  in  bander  up  about  75  feet. 
The  antenna's  rotor  was  enclosed  In  a 
heated  box. 

After  the  phone- patch  list  was  cleaned 
up  (and  barring  any  pileups),  I  would  take 
time  to  do  what  I  like  to  do:  rag-chew.  The 
20-meter  band  would  be  searched  for 
some  lonely  CO  in  the  night,  and  I  would 
answer.  I  think  that  I  reserved  more  of  a 
thrill  than  the  other  station  when  I  listened 
to  the  response  of  having  contacted  the 
South  Poiel  I  also  enjoyed  armchair  con- 
tacts with  my  old  friends  back  home  in 
northern  New  Hampshire  Once  they  even 
patched  me  into  the  Granite  State  FM  Net 
on  two  meters  via  the  Mount  Washington 
K1OI0  repeater 

1  was  disappointed  that  Brian  Combs 
KA3JXR  and  I  did  not  get  to  use  the  con- 
trol I  edcur  rent  distribution  (COD)  anten- 
nas sent  to  Brian  by  W4F0  and  W4ATE  as 
mentioned  in  the  July,  19S3,  Issue  of  73. 
The  powers  that  be  had  other  plans, 

l  am  looking  forward  to  more  tun  in  the 
deep  south  as  I  have  accepted  a  contract 
position  as  radio  opera  to  ^meteorologist 
at  Si  pie  this  season.  I  may  even  gel  a 
chance  to  winter-over  this  year! 
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AUSTRALIA 

J.  £  Joyce  VK3YJ 
44  Wren  Street 
Aitona  3018 
Australia 

Many  countries,  to  their  credii,  have 
had  such  famous  sons  as  Marconi.  Bell, 
and  Worse,  whose  endeavors  in  the  field 
of  communications  are  world  renowned. 
Other  countries  have  had  their  own  pio- 


Amateur-radio  station  KC4AA0  at  Siple  Station.  Antarctica.  Brian  Combs  KA3JXR  is 
seared  at  the  nvk*  operating  QX  from  "the  other  end. " 


The  test  connection  is  made  on  the  26-mtfe-iong  ULF  dipote  antenna  at  Sipie  Station. 
Four  thousand  /eet  of  sett- free  tee  (accumulated  snow)  beneath  the  antenna  provides  in- 
sulation from  earth  ground. 


neers  in  the  field  of  radio  communications 
but  they  have  not  received,  or  perhaps 
wanted,  the  world  recognition  they 
deserve. 

One  such  person  was  A  If  Traeger,  the 
designer  of  the  Traeger  Pedal  Radio 

In  the  year  1907.  al  the  age  of  12.  he 
designed  his  own  telephone  using  the 
prongs  of  a  pitchfork,  two  tobacco  tins, 
and  some  charcoal  granules,  linking  up 
the  farmhouse  and  an  outlying  shed.  In 
1926,  at  the  age  of  31.  he  obtained  his 
amateur  license.  When  John  Flynn  (the 
father  of  the  Flying  Doctor  Service  of  Aus- 
tralia) was  looking  for  a  transceiver  that 
would  be  cheap  and  simple  to  operate  on 
Australia's  outback  stations  and  ranches, 
he  contacted  Aff  Traeger. 

After  much  experimenting,  A  If  came  up 
with  a  transceiver  that  operated  on  the  bi- 
cycle-pedal  system.  It  drove  a  dynamo, 
thereby  leaving  the  hands  free  to  operate 
a  GW  transceiver.  This  had  its  drawbacks, 
as  not  all  people  knew  Morse  code.  so. 
after  experimenting.  Alf  added  to  his 
transceiver  a  keyboard  that  could  trans- 
mit Morse  letters  at  a  governed  speed. 
And  all  this  back  In  1926! 

His  transceiver  was  crystal-controlled, 
and  a  steady  frequency  was  maintained 
whether  you  pedaled  hard  or  slowly.  I,  for 


one,  spent  many  tiring  hours  pedaling 
away  for  the  station  owner's  wife  or  chil- 
dren, while  she  gos sipped  or  the  children 
got  the  only  education  possible  tor  them 
from  a  teacher  who  was  1000  miles  or 
more  away. 

By  1937,  the  Morse  keyboard  was  re- 
placed by  a  radiotelephone  system  which, 
while  pedaling,  left  both  hands  free  to 
either  adjust  the  knobs  or  swat  files. 

Pity  the  person  who  was  either  injured 
or  sick  before  the  advent  of  Traeger s 
transceivers.  It  usually  meant  a  horse- 
back ride  of  a  week  or  more  before  help 
could  arrive  at  some  of  the  remote  areas, 
with  the  patient  either  curing  himself.  suf> 
rering  pain  for  a  week,  or  dying.  Unfor- 
tunately, many  people  did  die.  With  the 
advent  of  Traeger  s  transceiver  and  the 
Flying  Doctor,  what  was  once  a  week's 
delay  in  medical  help  became  only  hours. 

It  was  not  all  serious,  though;  it  did 
have  Its  lighter  moments  For  example,  we 
had  on  our  station  a  chap  named  Andy 
who  had  not  been  home  to  see  his  wife  for 
six  months.  She  lived  in  the  nearest  town, 
some  200  miles  away.  He  finally  decided 
to  visit  her  for  a  get-together  While  en 
route,  we  sent  an  on-ihe-air  telegram  to 
her  Remember,  everybody  used  to  listen 
to  these  messages,  all  over  the  whole  of 
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outback  Australia),  The  text  was  '"Coming 
home,  feeling  randy,  hope  you're  the 
same.  Love,  Andy.*"  He  wondered  why  his 
reception  at  home  alter  si*  months  away 
was  less  than  cool,  until  he  was  told  of  the 
prank. 

With  mates  like  us,  who  needed 
enemies? 

Perhaps  there  is  si  IN  a  place  today  tor 
the  concept  of  pedal  radio  Where  there  is 
no  domestic  power,  Hat  batteries  would 
be  a  thing  of  the  past.  How  many  DXpedi- 
tions  have  failed  through  gen  orator  failure 
in  remote  areas?  If  they  took  along  a  sei  of 
pedals  with  an  efficient  beam,  they  could 
si  ill  operate  as  ail  the  Australian  outback 
did.  way  back  in  1926,  thanks  to  All  Trae* 
ger's  Pedal  Radio 


BRAZIL 

Carlos  Vlanna  Gameiro  PY1CC 
flits  Aionso  Perta  49t  Apt  Wl 
20270  8/0  de  Janeiro,  fit 
Brazil 

CW  AWARDS 

Since  March,  1975.  when  the  Brazilian 
CW  Pfcapau  Car i oca  Group  (Canoca 
Woodpeckers  Group)  commemorated  its 
tenth  anniversary,  a  sweeping  awards  pro- 
gram has  been  offered  10  the  world's  radio 
amateurs.  This  was  the  first  group  created 
in  Brazil,  and  it  Is  now  IS  years  old. 

Wei J-oa lanced  rules  tot  DX  participants 
and  an  interesting  program  for  Brazilian 
hams  brought  such  great  participation 
that  a  TRS-BO  color  Computer  has  been 
brought  into  use  to  handle  the  whole  busi- 
ness, including  Ihe  PPC  Hunters  Club,  an 
exciting  competition  developing  extraor- 
dinary interest  among  Brazilian  radio 
amateurs. 

Special  care  is  taken  for  OX  operators, 
so  it  will  be  easy  to  find  PPC  members  op- 
erating all  DX  bands.  Quick  deHvery  of 
QSLs  and  awards  are  considered  impor- 
tant "musts"  by  the  group. 

Members  are  PPKRB&PL  PY1AFA, 
PY1AN,  PY1ABS,  PY1AW.  PY1AYE, 
PY18LG.  PY1B0A,  PY1BUUYL),  FYlBVY, 
PY1C8W,  PY1GC,  PY1CCE,  PYlDFS, 
P¥7CGV(YUP  PY1GIP,  PY1CKV,  PY1CTP, 
PY4CZ,  PY1DFF.  PY2DHPfYL}t  FY1DMZ, 
PY1DUB,  PY1DLU{YL).  PY1E1R.  FT9EJ, 
PY1ETP,  PY1ETY,  PY2BrV,  PY1EWN, 
PY2FVYR,  FV2FWT(B&P).  FY6HL  PY1HQ, 
PY4PZ,  PYtRj,  PYtSJlTL).  PV1SW, 
PYlVBr  PY1WA,  PY1WDS.  PY1TG. 
PY1AAU  PY1DMX,  PYtEBK,  and 
PYIOGB.  We  are  very  happy  to  invite  yog 
all  to  join  the  fun  of  the  PPC  CW  awards 
program! 

PPCAW— Work  five  stations  of  PPC 
numbers 

PPCOX— Work  50  stations,  suffixes 
forming  international  prefixes,  according 
to  the  ARRL  list,  e.g.,  WA2PY\  SMUU, 
UK2Y£,  using  only  two-ielter  suffixes.  To 
form  one-letter  prefixes,  use  one,  iwo,  or 
three  same-tetter  suffixes,  eg.,  KMF. 
G3FF,  or  PY5FFF.  Maximum  of  ten  sta- 
tions from  the  same  country  (except  if 
from  Brazil,  where  there  are  no  limits).  En- 
dorsements or  credits  for  each  new  10  sta- 
tions, until  100  total  stations, 

PPCPV-Work  27  different  stations 
with  two-letter  suffixes  which  ere  the 
same  as  Brail i+s  2?  states1  two  letters:  AC, 
AL,  A«,  AP,  BA.  CE,  DF.  ESf  FN,  GOT  MA, 
MG  MST  MT,  PA#  Pfi,  PE,  m,  PR  RJ.  RN. 
ROt  FtR,  RS,  $G,  SE,  and  SP.  Maximum  of  6 
stations  with  the  same  prefix,  except  for 
no  limits  with  Brazilian  station  OSOs. 
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PPXA— work  50  different  prefixes  from 
North,  Cenlral,  or  South  America.  Credits 
for  each  new  50  prefixes  until  you  reach  a 
total  of  300  stations, 

PPQRA— Work  17  different  stations 
using  suffix's  first  letters  to  form;  P-P-C 
P-I^A-FA-U  C-A-R-I-OC-A.  CredMs  for 
same  task  but  using  second  suffix  letters 
and  third  suffix  letters. 

PPC3A—  Work  25  countries  m  North, 
Central,  and  South  America,  ARRL  list 
Any  band,  but  3  Americas  must  be  repre- 
sented for  the  basic  award-  Credit  for 
each  new  10  countries  in  North,  Central, 
Of  South  America. 

5BPPC— Work  frve  different  Brazilian 
prefixes  on  each  or  5  bands,  10-15- 
20-40-307160,  and  one  PPC  mem- 
ber per  band.  If  it  is  in  the  same  claimed 
band,  the  PPC  QSL  is  valid  for  that  task, 
loo.  The  basic  award  is  obtained  for  any 
complete  band  and  PPC  QSL  Same  pre- 
fixes can  be  worked  In  other  bands  If  dif- 
ferent stations.  Contacts  valid  only  after 
01-01-81  for  5BPPC. 

OSOs  since  March  22, 1975,  are  valid  for 
all  awards  except  SB  PPC  No  QSLs 
needed;  just  send  logs  signed  by  your 
radio  association  or  two  radio  amateurs 
Send  GCR  list  indicating  number,  call, 
date,  and  declaration  thai  all  OSOs  were 
two-way  CW  signed  by  association  or  two 
radio  amateurs:  include  one  of  your  QSL 
cards  for  PPC  files. 

GCR,  log,  and  a  5-IRC  fee  for  each 
award  must  be  sent  to  PPC  Award  Man- 
ager, PO  Box  13003.  Rfo  de  Janeiro.  RJ 
20781,  Brazil 

For  credits,  send  an  SASE  and  1 1RC. 


CANADA 

CAflf  News  Servfce 

Keeping  a  radio-station  log  is  no  longer 
necessary,  except  for  Amateur-class  op- 
erators who  will  need  logs  and  QSL  cards 
for  proof  of  operation  when  applying  for 
1 0-meter  and  VHF  phone  privileges.  DOC 
promgJ gated  the  change  on  June  22. 
Another  change  in  the  regulations  made 
at  the  same  time  makes  it  easier  for  those 
with  Amateur-grade  certificates  who  live 
far  from  exam  centers  to  obtain  authoriza- 
tion for  Advanced-class  privileges,  good 
for  one  year.  Logs  and  QSL  cards  are  also 
required  when  applying  for  this  permis- 
sion. Minor  changes  have  also  been  made 
to  the  titles  of  the  various  Certificates  of 
Proficiency. 

DOC  soon  will  ask  for  public  comments 
on  special  considerations  to  be  written 
Into  the  regulations  for  handicapped  can- 
didates for  exams.  Also  up  for  comment 
will  be  a  change  to  require  candidates  for 
the  Advanced-certificate  code  test  to 
know  figures  and  punctuation  marks.  At 
present,  these  are  required  only  for  the 
Amateur-class  test.  Comment  wilt  also  be 
asked  On  a  proposal  to  drop  licensing  of 
scanning  receivers,  a  requirement  which 
has  proven  practically  unenforceable- 

Good  news  for  those  plagued  with  pow- 


er-line and  appliance  interference.  DOC 
plans  to  proceed  with  regulations  gov- 
erning rf  noise  from  these  sources,  Other 
regulations  to  cut  the  interference  from 
electronic  appliances,  computers,  and 
games  are  now  being  drafted  by  the  De- 
partment. The  regs  win  include  what  is 
termed  "digital  apparatus"  and  will  be 
aimed  at  preventing  dumping  into  Canada 
equipment  which  can't  meet  US  starv 
dards. 


COLOMBIA 

Abeiardo  (Lalo)  Santos  v\  HK3EQJ 

PO  Box  83937 

Bogota 

Colombia 

NEW  RADIO-AMATEUR  RULES 

The  Colombian  government,  through 
the  Ministry  of  Communications,  has  Is- 
sued new  radio-amateur  rules  which  will 
be  implemented  m  the  coming  months, 
They  include  some  specific  norms  Tor  the 
use  of  amateur  satellites  emphasizing  the 
technical  and  experimental  aspects  of 
this  service,  in  accordance  with  the  inter- 
national regulations 

Regarding  radio-amateur  licenses,  they 
will  be  issued  to  hams  from  the  age  of 
fourteen:  Novice;  Third  class,  after 
holding  a  Novice  license  for  one  year.  Sec 
ond  class,  aflat  one  year  of  holding  Third 
class;  and,  finally,  First  class  to  those 
hams  having  held  a  Second-class  license 
for  a  minimum  of  two  years  and  passed  a 
stringent  examination. 

First-  and  Second-class  licenses  are 
permanent,  while  those  below  must  be 
renewed  every  four  end  two  years,  respec- 
tively, Caiisigns  must  be  used  at  the 
beginning  and  at  the  end  of  each  trans- 
mission. 

One  of  the  most  interesting  aspects 
of  Ihe  new  regulations  relates  to  na- 
tionals holding  foreign  licenses.  They 
can  obtain  a  Colombian  radio-amateur  li- 
cense without  having  to  pass  any  tests 
Besides,  the  Colombian  license  will  be  of 
equal  category  to  the  foreign  one 

As  for  foreigners  residing  or  visiting 
the  country,  their  valid  license  will  auto- 
matically be  honored  by  the  Colombian 
Ministry  of  Communications  with  the 
same  category  and  privileges  without 
having  to  submit  to  examination,  and  they 
wilt  retain  their  own  call  sign  followed  by 
the  HK  prefix  plus  the  number  of  the  zone 
from  which  they  are  operating.  A  consular 
certification  from  the  country  of  origin  is 
required  by  the  Ministry  of  Communica- 
tions for  the  issuance  of  the  permit. 

There  are  nine  amateur  zones  in  Colom- 
bia, namely,  HKfl  for  the  islands  and  mari- 
time-mobile operation;  HK1  for  the  Allan- 
tico,  Bolivar,  Cordoba,  and  Sucre 
provinces  (Depart amen tosK  HK2  for  the 
Guajira.  Magdalene.  Cesar,  and  Norte  de 
San  lander  Depart  amentos;  HK3  for  Gun- 
dlmamarua  {this  includes  Bogota),  Met  a, 
and  the  Vichada  Commissary  ( Com  i  sari  a): 


Points  per  contact,  by  band  (in  MHz) 
1i     3.5       7     14     21     21    144     432 


CO  Zone 

20  8       2 

1,2,3,6.7.10,12, 
10,  24, 25.  26.  27,  16        8 

20,29,  30,  31,  32 

All  Others  8        4 
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HK4  for  the  Anllequis  and  Choco  Departa- 
mentos;  HK5  for  the  Departamentos  of 
Vaiie  del  Csuca  and  Cauca;  HK6  for  Cal- 
das,  Tohma.  Huda.  Quindio.  and  Riser- 
a  Ida:  HK7  for  Santander.  Boyaca.  and  the 
Intendencia  of  Arauca  and  Casanare;  HKS 
for  Narrno,  Caqueta,  and  ihe  Intendencia 
of  Put  u  mayo,  and  HK9  for  Com  is  an  as  of 
the  Amazonas  (the  southernmost  tip  of  Co- 
lombia bordering  Brazil  and  Per  up,  Vau- 
pes.  Gii  ami  a,  and  Guavfare, 

If  a  holder  of  a  valid  radio  amateur  li- 
cense is  dead,  any  one  of  his  relatives  can 
keep  the  license  provided  he/she  passes 
the  tests  and  other  requisites  within  one 
year  of  the  original  holders  death. 

To  operate  a  ham- radio  station,  there  is 
also  a  new  requisite  besides  holding  a 
valid  radio-amateur's  license,  in  the  form 
of  a  contract  signed  with  the  Ministry  of 
Communica^oris  and  the  payment  of  a 
8  mallt  ax.  The  COntracI  1$  valid  for  periods 
of  two  years  for  Novice  licensees,  four 
years  for  Third  class,  and  five  years  for 
those  with  First-  and  Second-class  tick- 
ets, renewable  for  equal  periods  of  time. 

The  use  of  phonepaich  traffic  contin- 
ues to  be  prohibited  except  in  emergency 
situations  and  for  special  cases  involving 
communications  from  the  soc ailed  "Na- 
tional Territories"*  which  are  those  sparse- 
ly-populated areas  bordering  Venezuela, 
Brazil,  Panama,  and  Peru. 

Finally,  and  most  encouraging,  is  the 
proviso  whereby  the  Ministry  of  Communi 
cations  from  now  on  will  issue  special 
honorific  certifications  (diplomas)  and 
decorations  to  those  radio  amateurs  (Co- 
lombian or  otherwise}  who  have  rendered 
special  and  distinguished  (outstanding) 
services  for  the  benefit  of  the  community 
and  humanity. 
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Cyprus  Award  points  schedule 


CYPRUS 

Arts  Hapontdes  5&4JE 
PO  Box  1723 
Umassoi 
Cyprus 

THE  CYPRUS  AWARD 

The  Cyprus  Award  is  being  sponsored 
by  the  Cyprus  Amateur  Radio  Society  It 
wilt  be  awarded  to  any  licensed  amateur- 
radio  operator  outside  Cyprus  who  makes 
a  specified  number  of  two-way  contacts 
with  licensed  amateurs  on  Cyprus. 

To  reduce  as  far  as  possible  any  advan- 
tage accruing  to  stations  because  of  their 
geographical  location  and  to  encourage 
activity  on  the  less  frequently  used  bands, 
the  certificate  will  be  awarded  on  a  points 
basis  determined  by  the  zone  location  of 
the  station  and  the  frequency  bands  used. 
This  is  shown  in  the  table 

The  total  number  of  points  required  to 
win  the  award  is  dependent  on  the  number 
of  bands  used: 

If  all  contacts  are  made  on  only  one 
band,  32  points  are  required. 

It  the  contacts  are  made  on  any  two 
bands,  24  points  are  required. 

If  the  contacts  are  made  on  any  three 
bands.  16  points  are  required. 

If  the  contacts  are  made  on  any  four 
bands.  12  points  are  required. 

Any  mode  of  emission  may  be  used,  but 
operation  musl  be  In  accordance  with 
standard  amateur-service  practice  Con- 
tacts must  be  made  after  April  1,  1973.  A 
certificate  awarded  for  contacts  made  In 
the  VHF  bands  will  be  suitably  inscribed 
Contacts  with  any  one  Cyprus  station  can 
count  only  once  per  band 


To  claim  the  award,  copies  of  log  en- 
ries     with     trie     following     information 
ihould  be  submitted  date/time  GMT.  sta 
■on  worked,  frequency  band,  and  signal 
eports  in  and  out  Each  log  sheet  should 
se  headed  with  the  call  sign,  zone  number, 
ind  full  postal  address,  preferably  typed 
x  printed  in  block  letters.  These  should 
De   supported   by    the    appropriate   QSL 
cards  or  a  certificate  from  the  applicant's 
national  society  certifying  that  the  QSL 
cards  have  been  made  available  to  them.  In 
countries  without  a  national  society,  a 
simitar  certificate  signed  by  two  other  am- 
ateurs will  suffice. 

Log  sheets  accompanied  by  ten  IRGs  or 
USS2  or  the  equivalent  should  be  sent  to 
the  Awards  Manager,  Cyprus  Amateur 
Radio  Society,  PO  Box  1267,  Limassof, 
Cyprus. 

The  log  entries  will  be  checked  and,  at 
I  he  discretion  or  the  Cyprus  Amateur 
Radio  Society,  the  certificate  will  be 
awarded.  Unsuccessful  applicants  will  be 
notified  ol  the  reason  for  rejecting  their 
claim 


DOMINICAN  REPUBLIC 

M  f.  Pimentet  fTtm)  HimFP 
PQBQK2W1 
Santo  Domingo 
Dominican  Republic 

Greetings  from  the  Dominican  Republic 
to  all  the  readers  of  73.  From  now  on  we 
will  cover  Interesting  news  concerning 
ham  radio  in  this  beautiful  island  in  the 
Caribbean. 

We  will  also  be  gted  to  ne*p  you  in  get- 
ling  any  HI  QSL  which  you  have  failed  lo 
receive,  work  out  a  schedule  for  a  part  leu 
\m  band,  o*  answer  any  at  your  questions 
pertaining  to  the  ham  scene  here. 

The  Dominican  Republic  (HI)  shares  I  he 
Mispaniola  Island  with  Haiti  (HH)  in  the 
Caribbean  Sea  between  Puerto  Rico  and 
Cuba  The  Dominican  Republic  has  a  ter- 
ritory of  46.442  km  and  Haiti  has  about 
26,700  km2.  The  capita)  city  of  the  Domini- 
can Republic  is  Santo  Domingo;  It  holds 
one  and  a  half  million  people  of  the  total 
population  of  six  mi  it  J  on.. 

The  country  is  divided  into  nine  zones 
for  ham-radio  purposes.  Zone  1  includes 
the  Islands  of  Beats  and  Alto  Velo,  which 
belong  to  the  Dominican  Republic,  and 
some  islets  in  the  surrounding  area.  Zone 
2  includes  three  islands.  Saona  Cat  alma 
and  Cataiiniia.  These  first  two  zones  are 
activated  only  in  DXpedUions  since  Ihey 
have  no  permanent  ham-radio  residents. 

The  first  DXpedition  to  Beat  a  Island 
(H1 1  BCD)  was  in  1979:  it  was  run  by  a 
group  from  the  Radio  Club  Dominica  no. 
Zone  HI2  was  activated  tor  the  ttrst  lime 
on  Saona  Island  in  1977  by  another  group 
from  the  above-mentioned  club  Later,  m 
the  years  of  1960  and  iQfli.  some  OXpedi- 
ilons  were  also  mdde  to  Catallna  Island, 
again  by  the  boys  of  the  Radio  Ctub 
Dominicano. 

The  nod  hern  and  central  areas  of  the 
country  correspond  to  Zone  3,  At  the  pres- 
ent time,  there  are  well-organized  and  very 
enthusiastic  ham-radio  operators  among 
the  Zone  3  members  of  the  Radio  Club 
Dominicano,  They  are  very  active  on  £ 
meters  and  also  on  the  other  bands, 
There's  great  enthusiasm  lor  DX  and  corv 
tests  Right  now.  we  could  state  that  this 
zone  is  the  most  active  in  ham  radio  in  the 
Dominican  Republic,  having  around  100 
active  ham  operators. 


Zone  4  holds  only  two  active  operators, 
while  there's  oniy  one  In  Zone  5, 

m  the  beautiful  seashore  area  of  the 
southwestern  pan  of  the  country,  in  Pal- 
mar de  Ocoa  (which  Is  included  In  Zone  6), 
we  have  Arturo  HI8GB/6.  He  operates  from 
his  beach  house  during  weekends.  Arturo 
is  a  true  DXer  who  speaks  fluent  English 
and  also  enjoys  contests. 

The  eastern  part  of  the  country  Is  Zone 
7.  Here  we  can  find  from  10  to  15  active 
ham-radio  operators. 

Zone  6  corresponds  to  the  capital  city 
which,  as  you  would  expect,  holds  the 
greatest  number  of  ham  operators  even 
though  the  active  ones  number  no  more 
than  125  And  Zone  9  contains  only  two 
Operators,  mostly  active  on  40  meters 

As  It  Is  cf early  shown,  the  total  number 
of  active  ham- radio  operators  in  the  Do- 
minican Republic  Is  close  to  250,  regard- 
less of  The  1500  or  more  that  are  listed  in 
the  Catibook  Due  to  this  fact.  Ml  is  still 
considered  good  DX,  especially  on  the  10*. 
40-,  80-,  160-.  and  6-meter  bands,  and  it  will 
be  Our  purpose  on  these  pages  to  keep 
you  up  to  date  with  interesting  informa- 
tion on  when  and  how  to  make  your  con- 
tacts with  HI  in  the  different  zones  and  on 
the  bands  that  are  more  uncommon. 

There  is  much  more  to  come,  but  thai 
wilt  be  In  future  columns  from  the  Domini- 
can Republic— the  best  we  1 1 -kept  secret 
Of  the  Caribbean ) 


ECUADOR 

B.  Patricio  Recatde  $.  HC2PP 

PQ  Box  511 

Guayaquil 

Ecuador 

Here  is  the  Inside  view  of  what  hap- 
pened  at  the  recent  meeting  in  Calf  (Co- 
lombia), attended  by  our  delegate, 
Gustavo  Crespo  HC2NW  The  sponsor 
was  the  Cali  branch  of  Llga  Colombians 
de  Radical Icionados  and  the  meeting 
took  place  on  the  501  h  anniversary  of  the 
foundation  ot  the  Uga. 

On  the  first  day,  June  6,  the  five  worh 
committees  were  formed.  Ecuador  took 
part  as  secretary  of  the  NVHRUHF  Sat  el 
I  lies  Commission ."  The  meeting  was  held 
In  CtAT,  the  Centro  Internee  ions  I  de  Agri- 
culture Tropical,  and  it  was  superb.  There 
were  simultaneous  translations  for  all  of 
the  participants. 

The  commission  in  which  Ecuador  took 
part  came  up  with  the  following 

•  Frequency  assignations  in  the  new 
bands,  and  a  compromise  between  gov- 
ernments which  would  allow  radio  ama- 
teurs to  use  the  new  allocations  shortly. 

•  The  procedure  of  issuing  licenses 
should  be  standardized  and  the  delegates 
will  work  toward  that  goal 

•  tt  was  decided  that  July  1,  1389,  will  be 
the  deadline  for  governments  10  open  up 
the  new  allocations 

•  Peru  proposed  outlines  of  how  to  use 
the  new  segments. 

We  shouid  note  here  that  most  of  trie 
time,  the  decisions  were  unanimous, 

A  committee  member  from  Japan  gave 
a  talk  about  the  launching  of  the  new 
J  AS  i  satellite  al  the  beginning  of  1904 
and  explained  how  the  funds  were  raised. 
One-third  were  donated  by  Japanese  ama- 
teurs and  the  difference  came  from  the 
government  of  Japan. 

The  committee  also  recommended  that 
amateurs  should  give  their  OTH  as  stan- 
dard calling  procedure,  ff  It  is  approved, 
we  will  say,  for  exampie,  "TTiis  is  HC2PP; 


latitude  XX.  longitude  XX."  It  la  a  good 
idea,  but  it  will  take  a  while  to  catch  on. 

On  the  last  night  of  the  meeting,  the 
Ministry  of  Communications  gave  away 
500,000  postal  stamps  worth  12  Colom- 
bian* pesos  each,  to  commemorate  the 
meeting  of  the  tARU 

These  highlights  are  a  few  words  re- 
flecting 800  pages  worth  of  decisions  at 
the  meeting.  The  organization  was  fantas- 
tic, and  there  was  always  an  HK  radio  am- 
ateur with  every  member  or  delegation 


FRANCE 

Claude  Que*  F1DCY 
1 1  Rue  Emtte  Labicne 
28100  Dreux 
France 

If  you  travel  m  France. . ,  try  the  2-meter 
repeaters! 

First  Of  all,  you  have  to  ask  for  a  French 
license  For  this,  apply  to:  DTRE-CGRP 
Service  Radio- Amateur.  94002  C retail 
{Cedexh  France;  pJwne  (1J-569-9&-20. 

AJI  of  the  information  you  need  for  a 
license  will  be  sent  to  you.  Don't  forget, 
you  have  to  submit  your  application  early 
If  you  want  to  enjoy  your  F9  cat  I  sign. 

Repeaters  are  very  good  companions 
for  a  trip  in  a  foreign  country.  They  can  be 
very  useful,  too.  At  the  very  least,  put  an 
HT  in  your  pocket  and  bring  11  along,  Of 
course,  it  is  better  to  have  a  car  mounted 
with  a  Sfli-wave  and  25  Watts  (but  keep 
customs  in  mind  and  have  your  bill  of 
sale). 

About  30  two-meter  repeaters  are  lo- 
cated in  "the  Hexagon/1  They  are  in  the 
upper  part  or  the  VHF  band  (144-146 
MHz).  Fifteen  channels  are  scheduled,  a 
little  bit  more  than  the  IARU  band  plan 
calls  tor,  To  open  a  reoeater,  a  1750-Hz 
tone  burst  is  required  (you  can  also  whis- 
tle), however,  this  tone  burst  is  not  neces- 
sary during  the  GSO.  The  time  remaining 
after  sending  your  calisign  is  sufficient. 
Transmit  after  the  "'K."  Repealers  can  be 
anti^hatter-protected.  FZtTHF,  lor  exam- 


ple, has  a  one-minute  limit;  It  Is  very 
busy. , . 

Some  repeaters,  such  as  F27THF,  are 
equipped  with  voice  synthesizers. 

The  shift  is  600  kHz  down,  wilh  a  25-kHz 
step  between  channels.  Autopatch  is  not 
allowed,  but  on  Tuesday  evenings  RTTY 
and  SSTV  are  authorized. 

Some  home-brew  equipment  is  heard 
on  the  air,  but  more  often  icom.  Kenwood, 
and  Yaesu  HTs  are  becoming  popular  for 
hikers  and  walkers. 

Unfortunately,  we  also  have  intruders 
from  time  to  time.  They  are  called  'Shad- 
dock/' from  a  famous  Cartoon  on  French 
TV. 

Generally,  few  QSL  cards  are  ex- 
changed, except  tor  Frj 

Between  repeaters,  there  is  no  GRM 
when  normal  VHF  propagation  occurs. 
The  purpose  here  is  to  have  a  low  density 
ol  machines.  Eventually,  you  may  have 
the  opportunity  of  using  some  simplex 
channels,  such  as  145.500,  .525,  ,550;  and 
.575. 

English  Is  not  the  mother  language 
here,  so  contacts  witl  be  easier  if  you 
speak  French— even  a  Utile.  And  while 
using  other  languages,  speak  slowly! 


rTALV 

Mario  Ambrosi  12MQP 
Via  Stradelta,  13 
20129  Mifana 
ftaiy 

The  Italian  OSL  bureau  has  been  reor- 
ganized and  is  now  working  at  full  speed. 
There  is  no  backlog  at  the  end  of  each 
month  and  the  transit  times  have  been 
substantially  reduced,  Cards  are  sorted 
by  calisign  at  the  QSL  bureau  and  are 
bundled  and  shipped  to  the  local  radio 
clubs.  In  each  of  the  clubs  there  is  a  man- 
ager responsible  for  local  distribution. 

Each  member  of  the  club  has  a  box 
where  he  can  find  the  incoming  cards 
once  a  week  during  the  meetings.  There 
are  about  200  of  those  clubs  all  around  the 


Channel 

Call 

QRG 

Dept, 

QTH  near 

RO 

F21THF 

145,600 

92 

Paris 

FZ3VHF 

22 

SamtBrieuc 

R1 

FZ6TMF 

145  625 

68 

Col  mar 

FZ7VHF 

89 

Auxerre 

R2 

FZ4VHF 

145.660 

87 

Limoges 

F29VHB 

84 

Avignon 

FZ1VHB 

77 

Provins 

B3 

F26VHF 

145.675 

CO 

Lyon 

F29MCA 

06 

Monaco 

R4 

FZ3THF 

145.700 

61 

Alencon 

FZ4THF 

64 

Pa  j 

R5 

FZ4VHB 

145.725 

33 

Bordeaux 

HB9G 

• 

(Franco-Suissev  Geneve 

ne 

F22THF 

145.750 

80 

Peronne 

F25VHF 

81 

Aibi 

R7 

F23VHB 

145.775 

85 

Chalet 

FZTTHF 

39 

Dole 

FZSTHF 

13 

Marseille 

RSBIs 

F22VHB 

145.325 

14 

Caen 

F29VHF 

66 

Perpignan 

R90is 

FZ1VHF 

145.350 

27 

Vernon 

FC1VHF 

20N 

Bastia 

FZBVHB 

73 

Chambery 

R10 

FZtfTHF 

145.375 

37 

Tours 

FZ6VHB 

67 

Strasbourg 

F25VHB 

48 

Mende 

R11 

FZ2VHF 

145,400 

JOS 

Ajaccio 

R12 

F25THF 

145.425 

09 

Folx 

F26THF 

51 

Chalon  sur  Marne 

R13 

F29VHC 

145450 

04 

Djgne 

R14 

FZBTHF 

145475 

63 

CI  ermonl-Ferrand 

f  ranch  2m  repeaters. 
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GREAT  BRITAIN 

Jeff  Maynsrd  G4£JA 
1Q  Cfturc/JfleMs 
Widnes  WA8  9RP 
Cheshire 
England 


tween  writing  and  publication  that  makes 
coverage  of  topics  such  as  contests 
rather  difficult 


The  oil-container  transmitter  esse  with  antenna. 


country;  If  you  do  not  belong  to  one  of 
them,  you  can  have  direct  mail  service  to 
yout  address. 

The  biggest  club  is  Sri  Milano  (more  than 
600  members*.  U  is  made  up  of  a  few 
rooms  in  a  school  building  and  has  a  con- 
ference room  to  accommodate  all  the 
members,  The  OSL  service  is  now  vety 
fast  and  from  some  random  tests  we  nave 
verified  that  it  can  take  3  or  4  months  to  re- 
ceive a  card  from  the  moment  you  mail  ti 
lo  your  bureau.  But  this  is  valid  only  if  your 
correspondent  does  sand  you  his  card, 
which  does  not  happen  wry  frequently 
wilti  US  amateurs. 

During  the  month  of  June,  we  had  in 
Italy  the  first  'League  Clubs  Contest." 
The  participation  was  incredible  In  spite 
of  the  fact  that  mis  was  the  first  edition. 
Being  the  contest  manager,  I  was  sur* 
prised  to  receive  more  than  3  feet  ot  logs 
from  300  out  of  the  600  participants 

H  has  been  a  national  contest  and  it  will 
remain  like  that  In  I984t  but  It  could 
become  International  In  1965.  The  next 
contest  will  have  an  I  com  HF  transceiver 
as  first  prize  and  a  VHF  one  as  second 
prizs.  In  the  meantime,  we  will  start  a  con 
teat  for  SWLb  that  will  have  a  general-cov* 
erage  receiver  tor  the  lop  scorer* 

A  new  award  has  been  introduced  by 
the  ARI  DX  Blue  Team^the  IIA  fltalian 
Islands  Award!.  You  need  10  points  for  It 
and  you  can  get  them  by  contacting  sti* 
lions  in  the  Italian  islands.  Its  easy  to  rec- 
ognize them  from  tne  prefixes:  IA1>  IA5. 
tB«,  IC8.  1D9K  *E&,  W%  I69,  \m,  IJ7,  IL7. 
IMBjSO.andim 

Islands  with  a  tocal  resident  ham  count 
1  point;  Islands  with  no  local  resident  ham 
count  3  points  or  2  points  (according  to  a 
long  list  that  I  can  provide  to  anybody  who 
needs  it) 

You  can  contact  the  same  island  on  dif- 
ferent bands  and  rood*s  There  is  an 
honor  roll  at  60  points  and  a  S-band  en- 
dorsement for  working  10  Islands  on  5  dif- 
ferent bands.  Mo  need  to  send  cards. 

The  cost  is  SB.  The  award  is  in  full  color 
on  special  paper  and  features  an  old  map 
of  Italy  showing  all  the  groups.  Ail  re 
quests  should  be  sent  to  ARI,  Via  Scariatti 
31,  £0124  M llano,  Italy,  or  to  my  address 


GREECE 

Anastastos  D.  Panes  SWG 
PO  Box  19063 
Athens  17710 
Greece 


Repeater  Rl  at  the  top  Of  Mount  Pamls 
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has  been  the  target  of  some  people  for 
quite  some  time  now.  It  is  the  most  active 
repeater,   especially   during   long   week- 
ends and  holidays.  A  few  days  before 
Easier  ttirs  yearT  a  steady  signal  was  at 
the  input  of  the  repealer  disturbing  its 
norma*  use.  After  lour  consecutive  days 
of  night-only  transmissions,  we  figured 
that  the  new  beacon  placed  had  a  timing 
device  that   permitted   It   to  work  every 
evening  This  made  it  difficult  to  trace, 
compafed  with  the  other  two  lamming 
beacons  that  had  been  on  continuously  In 
broad  day  light 

The  four  19-eiemenl  yagis  of  SVtOE 
gave  us  an  indication  that  the  bug  was 
placed    close    to    the    mountain.    Wtth 
fingers  crossed,  SV1NN,  SVtNK,  SV1RJ, 
SV1RP.  and  1  started  the  fox  hunt  SV1RJ 
borrowed  a  wooden  broom  handle  thai 
was  converted  to  a  4-eiement  yagi  of  his 
own  construction— with  fine  results.  The 
small  convoy  of  three  cars  stopped  at  the 
parking  lot  at  the  foot  of  Mount  Parnis.  No 
signal  was  heard  on  our  FM  rigs  and  no 
signal  was  received  by  the  SSB  rig  on  our 
vertical. 

We  unpacked  the  ■  broom-yagr  anten- 
na and  mere  It  was.  A  small  Signal  ap- 
peared when  ihe  antenna  was  pointed  to 
the  casino/hotel  at  the  top  of  the  moun- 
tain. Enthusiasm  made  us  forget  the  low 
temperature  and  gave  us  the  courage  to 
continue.  Close  to  the  top  of  the  mountain 
and  three  kilometers  before  the  casino,  a 
strong  signal  blocked  our  receivers.  As  we 
got  closer  to  the  casino,  the  signal  was 
weak  so  we  decided  to  return  to  Ihe  earlier 
point,  Strong  Indications  again,  but  we 
could  not  pinpoint  the  bug. 

A  Yaesu  FT-290  and  an  loom  1C-2E  were 
in  use  at  the  time.  By  midnight,  we  were 
circling  200  square  meters  of  a  mountain 
with  trees  and  rocks,  Ttie  signal  was 
strong  with  no  antenna,  but  the  ri  was  ra- 
ti acted  by  the  trees,  which  made  things 
difficult.  The  bfoom-beam  worked  again 
and  gave  us  two  indications.  After  walk 
ing  some  30  meters  on  the  road,  we  found 
the  bug  at  the  base  of  a  tree. 

II  was  a  very  sophisticated  device  con- 
tained inside  a  4- 1  iter  motor-oil  canr  (See 
photos)  The  antenna  was  on  the  outside 
with  a  photo-resistor  that  permitted  it  to 
operate  only  at  night 

Authorities  were  not  in  a  position  to 
handle  the  matter  at  the  time,  so  following 
me  instruct  Ions  of  the  president  of  our  as 
soclahon,  we  removed  it.  After  a  good  ex- 
am at  my  lab  for  fingerprints,  It  was  for- 
warded to  RAAG  and  placed  with  the 
other  two  beacons.  The  whole  construc- 
tion was  made  on  a  3  x  5  cm  PC  board 
which  had  a  ?2.338  crystal,  Ten  D-size  bat- 
teries In  series  powered  the  beacon, 
which  drained  25  mA  when  in  operation 
and  70  uA  when  off  the  air 


THE  UK  SCENE 

I  am  finding  writing  this  Just  a  little  dif 
ficult  having  returned  only  yesterday  from 
a  holiday  in  HB9  (Switzerland}.  It's  not  fat 
lag  thatis  the  problem  tit  being  only  a  one 
and  a  half  hour  flight),  but  rather  the  gen- 
eral lethargy  that  sets  in  when  the  sun  is 
hot  and  the  beer  cold! 

All  Swiss  people  are  nice,  and  the  small 
population  of  radio  amateurs  particularly 
$o.  The  mountainous  terrain  of  Switzer- 
land makes  local  communications  Of* 
cult  and  provides  a  perfect  setting  for  a 
network  Of  2m  repeaters  Most  of  the 
peaks  have  Skiing  centers  with  access  v«a 
chalrlifts  and  power  supplies,  so  it  is  rela- 
lively  easy  to  site  a  repeater  In  a  good 
location. 

I  did  not  this  trip  apply  for  a  reciprocal 
license  largely  because  I  did  not  wish  to 
take  any  equipment   with  me.   In  retro- 
spect, the  30  Sf r  fee  {about  US$15)  would 
have  been  well  spent.  During  our  trip  we 
vi sited  Geneva  and  decided  to  lake  a  tour 
of  Ihe  United  Nations  complex   Since  1 
had  my  RSGB  membership  card  with  me 
and  could  therefore  prove  1  was  a  licensed 
radio  amateur,  1  decided  to  try  to  visit 
4UHTU-  (This  is  available  to  any  visiting 
amateur  on  proof  of  holding  a  current  li- 
cense-) The  guides  at  the  UN  visitor  center 
knew  nothing  of  the  station,  although  they 
spent  some  considerable  eliorl  trying  lo 
find  some  details,  Eventual tyt  I  cave  up 
and  [oined  the  regular  sightseeing  trip. 

On  the  way  back  to  town,  i  found  the 
station.  Well,  almost,  for  on  lop  of  the  ITU 
International  Telecommunications  Un- 
ion) building  opposite  the  UN  IS  a  Ele- 
ment Hf=  beam  plus  a  mixture  of  VHFAJHF 
beams.  So,  on  the  next  trip  to  Geneva,  It's 
the  ITU  building  that  will  be  stop  number 

one 

As  usual  on  return  from  holiday;  there 
was  a  mountain  ol  mall  As  well  as  some 
bills  and  a  number  of  magazines  (in- 
cluding 73),  mere  were  a  few  applications 
for  the  Cheshire  Award  which  I  manage. 

The  UK  is  divided  into  counties  which 
correspond  with  something  belween 
counties  and  states  in  the  US,  The  county 
Of  Cheshire  is  centered  on  county  town 
Chaster  and  is  situated  between  North 
Wales  and  Merseyslde.  The  Cheshire 
Award  is  available  to  licensed  amateurs 
and  listeners  in  three  categories— Gold, 
Silver,  and  Bronze  for  50,  30,  or  15  points, 
respectively 

QSO  points  for  US  stations  are  5  per 
CW7SSB  contact,  10  per  FM  contact,  and 
15  per  SSTV/RTTY  or  satellite  contact.  A 
QSO  with  Chester  counts  double  points. 
Any  readers  interested  in  obtaining  Ihe 
Cheshire  Award  should  send  S3  00  to  me 
with  a  copy  of  their  relevant  log  extract 
{OSLs  are  not  required),  An  application 
form  with  full  deialis  is  available  for  $1.00, 
1  will  return  to  the  subject  of  UK  awards 
later, 

It  seems  no  time  since  I  started  writing 
this  column  for  73  and  yet  this  is  already 
the  sixth  edition  You  should  by  now  have 
the  measure  ol  my  approach  to  ihe  col- 
umn, but  If  you  would  like  me  to  cover  any- 
thing  speclllc,  please  write  to  me.  Re- 
member, though,  that  there  is  a  delay  be- 


GUANTANAMO  NAVAL  BASE 

James  Seckey  KG4SWKA2SHH 
Secret  ery/Treai  unsf, 
Guantanamo  Amateur  Radio  Club 
PO  Box  73 
fPO  Wew  York  09593 


The  Guantanamo  Amateur  Radio  Club 
(GAftQ  is  alive  and  well  at  the  US  Naval 
Base,  Guantanamo  Bay.  GTMO,  as  it  is 
known  in  the  Navy,  the  oldest  US  naval 
base  on  foreign  soil  and  the  only  one  tn  a 
communist  country,  Is  the  assigned  duty 
station  of  about  twenty  hams,  ranging  at 
present  from  a  recently  graduated  and  li- 
censed Novice  up  to  and  including  Extras 
As  GTMO  is  outside  of  the  FCC  jurisdic- 
tion, the  Commander  Naval  Base  (COM- 
NAVBASE)  is  authorized  by  Ihe  Depart- 
ment Ol  the  Navy,  Navy  Telecommunica 
lions  Manual,  to  license  and  authorize 
amateur  operations.  To  be  licensed  to 
operate  from  KG*-land.  you  must  be  sta- 
tioned here,  have  in  your  possession  a 
valid  stateside  license,  and  fill  out  the 
proper  paperwork   Then  the  communica- 
tions officer,  under  aulhonly  ol  COMNAV 
BASE,  issues  a  2x2  GTMO  call,  A  ham 
can  request  any  two-letter  suffix. 

Club  president  is  Gary  Murphy  KG4DX, 
who.  as  you  might  expect  from  his  choice 
of  call,  is  very  interested  in  working  DX 
Club  meetings  are  held  on  the  third  Mon- 
day of  the  month  at  23Q0Z,  at  the  club  sta- 
tion, located  in  hobbyland— the  area  ol 
the  base  that  houses  the  photo  club, 
woodworking,  and  ceramics  centers.  Any 
ham  visiting  Guantanamo  Bay  is  welcome 
to  attend, 

KG4AN,  the  club  call,  hasn't  been  too 
active  recently  since  the  Collins  3-finear 
gear  is  on  Its  last  legs.  The  club  Is  trying, 
through  the  Navy  Special  Service,  to  ob- 
tain funds  for  a  newTR-7  and  accessories. 
H  the  funds  are  available,  the  club  might 
have  the  new  gear  on  line  by  the  end  od 
this  year. 

This  year.  Tim  Milter  KG4TM/WB»flXX 
taught  a  Novice  class  that  was  both  well 
received  and  successful  Of  the  seven 
who  started  the  class,  the  only  one  not  to 
be  tested  or  licensed  was  a  young  boy 
who  would  rather  play  and  be  a  distrac- 
tion than  study  the  code.  The  start  of  the 
classes  was  published  m  the  base  news- 
paper and  broadcast  over  the  local  Armed 
Forces    Radio    and    Television    Service 
tAFRTS)  radio  and  television  stations  on 
base.   Among   those  who  attended   the 
class  was  a  navy  Journalist  who  produced 
some  of  the  announcements. 

Not  being  content  with  only  one  ham 
class.  KG4TM  is  again  teaching  prospec- 
tive  new   Novices,   so   within   the   next 
months,  listen  for  more  KG4s  on  the  Nov- 
ice bands,  For  the  information  of  new- 
comers to  Ihe  ham  ranks,  KG4  counts  as  a 
country  on  the  0XCC  list.  By  Ihe  way,  give 
new  Novices  a  break— they  will  be  scared 
gilly  when  itiey  first  get  on  the  air  and  are 
on  the  receiving  end  of  a  plleup..its 
enough  to  make  a  guy  wish  he  had  studied 
something  sane. ,  tike  bomb  disposal. 

Speaking  of  DXCC,  the  GARC  sponsors 
a  Worked  All  GTMO  award,  which  I  will 
write  about  at  a  later  date. 


Continued  on  page  14B 


MAXCOM  " 

AUTOMATIC  ANTENNA  MATCHER 


TUNES 


ONE  ANTENNA 
MHZ.  TO  70  MHZ 

VSWR     LESS     THAN      1.5:1 


WITH  NO  ANTENNA  TUNING 


*     NO  MOVING  PARTS  ! 


He 


^■^^^^■^^^^^ 


5  YEAR  WARRANTY  t 


■^^™^^^^» 


INSTANT  SWITCHING  \ 


50  OHM  INPUT  ! 


*     LOW  NOISE  ! 


*     DIPOLE  ! 


MARINE  ! 


AMATEUR  ! 


94C 


100%  SOLID  STATE     ! 


■ 


NO  CONTROL  LEADS  ! 


^■wi^nn^M 


LIGHT  WEIGHT  ! 


*     HIGH  EFFICIENCY  ! 


TO  2KW.  P.E.P.  ! 


*     LONG  WIRE  ! 


*     MILITARY  ! 


AVIONICS  ! 


PW^^"^^^^ 


AT  LAST  !     A  RADIO  STATION  INSTALLATION  THAT  IS  JUST  THAT  ! 

"INSTALLATION  ONLY" 

NO  MORE  TIME  CONSUMING.  FRUSTRATING  AND  COSTLY  ANTENNA  TUNING 

ONE  ANTENNA  FOR  ALL  FREQUENCIES  AND  ALL  BANDS  FROM: 

.3  MHZ.  TO  70  MHZ. 


SEE  YOUR  LOCAL  DEALER  FOR  MORE  INFORMATION,   IF  HE  CAN'T  HELP  YOU 

ASK  WHY  ? 
AND  CONTACT: 

MAGNUM  DISTRIBUTORS  INC.  1000  S.  DIXIE  HWY.  POMPANO  BEACH,  FLORIDA.  33060 

305-785-2002 

WE  WILL  GLADLY  FURNISH  INFORMATION  AND  YOUR  CLOSEST  STOCKING  DEALER  ! 


He  He  He 
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Make  a  Good  L-Meter 

Even  Better 

Give  the  N5CC  design  a  boost  Tack  on  this  two-stage  buffer 

and  dodge  those  sneaky  loading  problems. 


Carrot t  R.  Bryan  ill  \\  B1HKU  6 
7311  Vari&l  \vvn\ie4 
Canoga  Park  CA  91  S 


Anybody  who  tried  to 
run  their  W5IJ/N5CC 
L-meter  {73,  December, 
1981)  into  their  Max  50  or 
Micronta  model  351  fre- 
quency   counter    probably 


BINDING  POST! 
FOR   l M DUCTOH 


got  the  same  nasty  surprise 
that  I  did  — it  didn't  work. 

The  display  kept  flashing, 
with  3  different  reading 
each  time,  whether  the 
counter  was  powered  by  a 
plug-in  power  supply  or  an 
internal  battery 

The  L-meter  is  a  beautiful- 
ly simple  circuit,  and  I  found 
it  to  be  quite  useful  once  I'd 
corrected  the  problem.  The 
frequency  counter  is  also  a 


beautifully  simple  circuit, 
quite  useful  and  relatively 
inexpensive  Anybody  who 
owns  one  knows  that  he  got 
what  he  paid  for;  part  of 
what  he  didn't  pay  for,  and 
didn't  get,  is  a  high  imped- 
ance input  and  a  buffering 
ten-to-one  probe. 

Using  my  scope,  I  saw 
that  the  counter  input  was 
loading  the  L-meter  oscil- 
lator output  way  down  and 


9  it] 


9i 


SUPPLT 


^rs   Ol»F 


Of  wVQ 


TEST 

PO  N  ' 


DC  VOLTS 


OUTPUT 
TO 

FREQ, 
COUNT LR 


Fig.  t  Bipolar  transistors  can  be  2N2222,  2N3904,  etc.;  FET  can  be  HEP-8Q1,  MPF1Q2,  or 

another  ri  or  general-purpose  device.  Dc  voltages  were  measured  with  a  Ik  resistor  in  place  of 
an  inductor,  using  a  Micronta/'Sinclair  DVM  with  W-megohm  input  Rf  voltages  were 
measured  with  a  100-uH  VVee-Ductor  insertedf  using  a  VTVM-type  rf  probe  into  the  DVM.  My 
unit  draws  about  5  mA  from  a  9-vo/f  supply. 
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detuning  it  as  welL  Anybody 
who  tried  to  make  the  con- 
nection work  and  who 
doesn't  own  a  scope,  now 
hear  this:  Pay  oft"  your 
analyst;  it's  not  your  fault; 
you've  just  got  a  little  bit  of 
work  to  do. 

In  my  initial  irritated  reac- 
tion, t  decided  on  some 
QST-style  overkill.  Perhaps  a 
single  buffer  stage  would 
do,  FET  or  bipolar.  But,  I 
decided  that  if  I  was  going 
to  use  this  circuit  as  a  bench 
instrument  [it's  sorely  need- 
ed on  my  bench;  have  you 
ever  tried  to  dip-resonate  a 
ferrite  toroid?),  I  wanted  no 
sneaky  loading  problems  to 
complicate  things.  Heno- 
the  two-stage  buffer  with 
the  'Are  you  really  there?" 
5-pF  capacitor  into  the  FET, 

The  figures  tell  pretty 
much  the  rest  of  story  I've 
included  voltage  measure- 
ments from  my  unit  to  aid 
you  in  bringing  it  up.  Substi- 
tute parts  anywhere  you 
think  you  can  get  away  with 
it,  but  don't  be  tempted  to 
scrimp  on  the  decoupling- 
mine  motorboated  at  rough- 
ly 2  Hz  until  I  filled  in  the 
missing    capacitors.    Any- 


Fig.  2.  Printed-circuit  etch  pattern.  Drill  holes  are  /na.I "  grid; 
anyone  using  a  drill/cut^and-peet  technique,  as  I  did,  can  use 
perf  board  as  a  drilling  template.  With  a  little  bit  of  fudging, 
the  binding-post  pads  can  be  soldered  directly  to  the  wire  ter- 
minals of  a  standard  double  binding  post  with  ¥*"  pin 
separation. 
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Fig.  3.  Component  layout  Use  a  piece  oi  clipped  lead  tor  the 
test  point  Check  the  data  on  your  FET  for  pinout  before  in- 
stallatton. 

body  who's  starting  fresh  on      pattern  useful;  refer  to  the 

this  circuit  might  find  my  PC      original    article    by    Carl 


Parts  List 

C1,C2 

100-pF  silver  mica  or  polystyrene  (NPO  if 

available} 

C3.  C4.  C10 

.01  -uF  ceramic  (,1-uF  monolithic  ceramic  if       | 

available) 

C5 

5*pF  NPO  ceramic  (sltver  mica  Is  second 

best) 

C6 

.022-uF  cefamic  or  polyester 

I        C7 

,22-uF  ceramic  or  polyester 

!       C8,C9 

1.0-uF   monolithic   ceramic,   ceramic,   tan- 

talum, or  aluminum  electrolytic 

C11 

47-uF  aluminum  electrolytic 

C12 

10-uF  tantalum  or  aluminum  electrolytic 

L1 

1  or  2  ferrite  beads— FB43-1 01 

01,03 

NPN  switching  transistor— 2N3904, 

i 

2N2222A,  2N3227 

02 

N-channel  JFET— MPF102r  2N4303 

R1 

470k,  Y4-W,5%,c-corc-f 

R2t  R5 

1 K 

|       R3 

100  Ohms 

R6 

62k 

R7 

12k 

R8 

3.9k 

R9 

470  Ohms 

RIO 

10  Ohms 

BP1,  BP2 

builder's  choice— 5-way  binding  posts, 

Fahnestock  clips 

Drumeller  WSJ  J  for  calibra- 
tion information. 

My    thanks    to    William 


I  luffman  N5CC,  whose  de- 
sign is  coming  in  mighty 
handy  at  my  station. — 
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WESTECH  ELECTRONICS  ts  your  dealer  tor  Tan-Tec.  Azden.  Atron,  Hy-Gain. 
Cusftcrafl  Butternut,  Bencher,  Vibroptex,  Nye- Viking,  MFJ,  Daiwa,  Kantromcs,  Dtgrmax, 
and  mora,  Free  shipping  (UPS  brown}  on  prepaid  orders  (Cashter's  Cfteck/M.  O, ).  Prices 
and  availability  subject  to  change;  please  calf  tor  latest  information, 

(V     ^                                                               MON..TUES..  WED..  10-6 
V^3>  CALL  (412)  733-1555  THURS.,  FRL  10  -8    SAT  10  -  2  I 


APPLIED  INVENTION 

m  SOURCE* 


GaAs   FETS  by  Mitsubishi 

2M  -  Hv  Band  Vnrt  law  noa*  and  nsfoa  puwcr  i  4 

MCF  1 100  [iUJj  r,j,f  GaAs  FEf  J  SdBNF  «  4GHz  I  ?  15 

MfiF  1 2Q2  (1402  chip  m  a  1 200  package}  S  9  ?0 

HCT 1 404  GUARANTEED  Q  BStfBW  @  4tiM j  156  60 

MGFUO?    fl 1.4  «f  0  43^,  I  1  «*  ft  *GHi  114  00 

WffUn  CUAHAHtEED  01  01  m  1  C  dPF  « ^  4C«r  t*<  -t»T5 

HGFlBOt  to&tr  te  FO  tSteM  »40  T& 


VTSUaSHI  X  UNO  Hytna  toavMHi  &ra  *dt  weit 
DWSectnc  Rnarafir  i0.l7MHz.r'C)  GaAs  FET  tectum 
FO-IQTOJf    10  4  0HJ,  tSmw  qui,  UIFtlOO  rinngo  S39  V 

F0- 12101    it  &m  tf.0GM/.UEH1fDF(»n||s  J39  3? 

•  F0  UM1KF   C«np*?ts  HelPtfldv^J  fct  1 0  40*  GHz  L0  J36  23 

Caa  I*  aai  to  Itl  BHr  ivTttliW  md  OBI 
*F&GFTjBF[)QatolfciaJE*QU3&HzlfiHQQFtoaji  S43  05 

-  i-lawi^aSGateaaJfliTnantoinatUFJ^QOi  Si  7  H 

■LiAiFETftMWpt  ?2TGH3.?&?Ji5CHr.«BBf  $H  00 


At  TWf  SOURCE  to  RTTCOIl  IMvinal  AuAa  *cr*i  FMii  HEW 
HSBSfl  iliqinlly  pf'Qftamnted  switched  c^cihir  audw  Pillar  W  84 

B56Z1  dual  swiion  rMJgto  prognrmwil  SCF  I  Bit 

R16  21  quad  section  WSSto  prqgnmnwj  SCF  J 1 1  07 

CMjjeVtisNiBfttoBF-lo*  An^atoniwin         S  2  00 


OFTOEUCTBOIBCS  i^am  HTSUBOlB  arc 
asbi  mti  «M  0UTWT  Rial  Fto  I 


C4U 


CALL  LONG  DISTANCE  ON  YOUR  HANDHELD 


The  Model  335A  will  deliver  35  watts  of 
power  using  the  latest  stale -of -the -art  cir- 
cuitry. The  amplifier  wilt  operate  SSB  or 
FM  and  \s  compatible  wtth 
most  handheld  trans- 
ceivers, including  the 
TB24O0,  TR2500.  IC-2AT. 
Yaesu;  Santec,  and  Ten- 
Tec,  Only  300  mw  input  will 
deliver  5  watts  out;  3  watts 
in  will  deliver  35  watts  out. 
Maximum  input  dnve  (eve! 
is  5  watte. 


Our  products  are  backed  by  prompt  fac- 
tory service  and  technical  assistance.  To 
become  familiar  with  our  other  fine  pro- 
ducts in  the  amateur  radio 
market,  call  or  write  for  our 
free  product  and  small  parts 
catalog. 

Model  335 
Kit  $69.95 
Wired  &  Tested  $69,95 


Communication 
Concepts  Inc. 

264a  North  Aragon  Ave  •  Daylon.  Ohio  454?r>  (513)  2$fl-1411 
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i**  14 


MTTOfmif  BPQLAfl  P0WI B  TK  AtfEtTQMt  TO  WHH  2W 
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CM  I 


MRF001  Suulnuti  7SC2B7«,  f\*7GHz.  2  ?dBNF®  IQHf  I  1  50 

Mtt  B4Sl5  0lr»t l  rtpltce mi m  .>i«mensBFQ/t  %   9  66 


LEAQU^J  0cm  ^AF^  "M  Z?0  <:0  6«)pF 


IBS  ?  SO 


fAVE  CW  CAPS    V*f  im  toss  ylTBAIICH  P7t06  xtvi 
60210  71  4GHzl    &04|i3?fiGH.*t   S0i|?fta?Gttn  tlH 

muumnfwvBdto  ioj.  too  imobT  s/s  750 

AB  irpt  FWjM  IQOOpf  discWttJ  Fwflfin, t  0  H 


&T1UPLKE  SmrTTLE  TlWHFJtS  IVOLTHQNICSJ  0  I  2.5.  0  5  9  OpF  S  3  34 
»Q  SEALED  CtflHWC  HSTftH  TRIMMERS  (VQl  THDNlES]  0  6  9.0pF  %  3-SB 
E*mBHE  TfllUMCftS          JOhahaon  0  4  ?  Spf  19  47 

Fa  WA2Cff  pnmnp  St«^it  0  b  <  ^ f  9«f 


Thim«  FJHtV  Hial  PM^S  4  $*4>  ttrcaUri  Oyogp«C 


CALL 


i  GUM  i 


E.f  J0HKWM»A»: 


,L'-?SS4f  lOSHfO'031 
PHI 
i  S3  50 . 


SO  31*53  P 
SO  52*1* 

CiWaS  Pll 


PflOMPT  SERVICE    SENC  FOR  CATALOG   ^IWWUW  ORDER  S5  00 

Vt^ftj'MASt  I  RCAHD  Acceplwl    CASH  prepay  taka  5%  di$rpuni 

S4H  '  ITEMS  !*■*$)  S3  75    ALL  Cm*H  ITEMS  12S0  Oil  CLASS] 

WY  STATE  HESIQtNTS  AQO  /%  SALES  TAK 


R  D.2       ROUTE  2 f        HILLSDALE.  NY     12529 
518-325-3911  ^7\ 


812-422-0231 


808  N.  Main 
Evansville,  IN  47711 


HAM  SHACK 


449 


4  >- 


TEN-TEC  2591 


SANTEC144/AP 


YAESU  726 


AEA 

CP-1  New  Computer  Interface  tor  VIG'20  &  C-64  &  AEA 
Software  Package Call  for  Special  Package  Pricing 


ARRL 

US  Can  Directory. 
1984  Handbook 
Antenna  Book 


$15.75 

.12.00 

3,00 


ALLIANCE 

HD73  (10.7  sq  ft)  Rotator $99,00 

U-110  Small  Rotator , .49,00 


ASTRQN 

RS7 A  5-7  Am p  Power  Supply  . 
RS12A  9- 12  Amp  Power  Supply. . 
RS2QA  1fl-20  Amp  Power  Supply . . 

RS20M  16-20  Amp  w/meter 

RS35A  25-35  Amp 

H335M  25  35  Amp  w/meler 

RS50A  37-50  Amp 

RS50M  37  50  Amp  w^meter    . . 

AZDEN 
PCS400C      . 

B&W 

Continuous  Coverage  Ant.  2-30  MHz 
Mq  Tuner  Necessary 

BENCHER 

BY-1  Paddle/BY-2  Chrome 

BUTTERNUT 

HF6V  80-10  Meter  Vertical 


*  m   ■    i 


$49.00 

.69  00 

. ,  89,00 

.109.00 

,  135.00 

,  149.00 

199.00 

225  DO 


$280.00 


5135,00 


$3600/45-00 
$119.00 


KANTRONICS  INTERFACE  ][ 


■  ■  ■■*#■* 


CUSHCRAFT 

A3  Trlbander  3EL. 

A4  Trlbander  4EL 

R3  Motor  Tuned  Vertical ...»-. 
214B/214FB  Boomers  14EL2M 
32-19  Super  Boomer  19EL2M .  . 
ARX-ZB  Hrngo  Ranger  II 2M 
144  10T  2M  Oscar  Antenna 
144  20T  2M  Oscar  Antenna 


DAIWA 

CN  520  1  8-60  MHj:  SWR/Pwr  MLr.  . . 
CN-6200  1-8-150  MHj  SWR/Pwr  Mtr 
CS-201  2 -position  aw  itch. 


■»      I      +      ►     H 


$215.00 
.279.00 
279,00 
7500  each 

89.00 

.39  00 

........  75,00 


.    $63.00 

,110  00 

-22:00 


DRAKE 

TR7AXcvrw/PS7. $1,495-00 

R7A  Receiver .  .  1,345.00 

TR5XcvrwWPS75 > .679,00 

ENCOMM(SANTEC) 

ST  T44/uP4  220/uP,  440/uP 

The  Hand  he  Ids  Ol  taring  the  Most  Feat  urea 

Call  tor  Your  Discount  Price 


HAL 

DS31QO/MPWT6000 

CT2200/K82200 

CWR6650Telereader 


i  «■  ■   i    »  ■ 


l     +     ll.hl     +     ftfalr      #i£,Q-ftWrlAj 

>■■  ft       |  ■        ■.■■.■.•  L-  I  Qf^LW 

. ....749.00 


i   -    i    j    _ 


■   >*>*■ 


HY^GAIN 

TH7DXS7EL  Trlbander 
TH5  MK2S  5EL  Trlbander 
Explorer  14  Trlbander. , . , . , 

5/8Wave2MMagMt.T.T 

CD45  8.5  sq  ft  Rotator 

H  DR  300  25  sq  f  I.  Rot  a  tor 
Ham  IV  15  sq  ft  Rotator 

T2X  20  $H  ft  Rotator .  - .        

Free  Shipping  on  all  crank-up  towers 


ICOM 

751  Ultimate  Transceiver 

745  Amazing  New  Transceiver. 
730  Super  Buy  .............  ^ . . 

ID-2AT 

3AT/+AT  Handheld s   , 
25A  new  display  &  mic 

25H45Watt2M 

290H2M  All  Mode 

271AAII  Mode 

471 A  Oscar  All  Mode  430-450  M 
402  430  MHz  (takes  Oscar  Xlal) . 

45A  440  MHz,.  „ 

R70 Receiver, . 


$375  00 

-319.00 

.279.00 

22.00 

.119,00 

435.00 

196.00 

249  00 


...... 


.  .  . 
.  . . 


...... 


Now 


■    ■    ■    ■    4 


.    .     .    .     .     , 


Hz 


a      ■     ■      - 


.,$1,225.00 

900.00 

. ,  , , . byy  DO 

Only  215,00 

. .  235.00 

305.00 

• .  .  ■  .345,00 
.47900 

625.00 

715.00 

249,00 

335.00 

599.00 


KLM 

KT34A  4EL  Tfiband  Beam . 

KT34XA6ELTrl[iiindBeam 


.   $299,00 
459.00 


Prices  and  Availability  Subject  to  Change 


■■■B^H 

1 

■ 

i 

■ftjft) 

O  o  "  Q  O  0    v— ^ 

.    ■>    .*        _c    f    -=»          *.    m    i   — 

■ 

1 

ICOM  745 


144-148-13LBA  2M  Long  Boomer. ,.»,,.  +  ,79.00 

143-150  14G2M  Satellite  Anl 79;QG 

420  470-18C  Satellite  Ant .,  ,, .  .59.00 

CS-2  Circularity  Switch , 49.00 

KANTRONICS 

Trie  Interface  1-  The  brand  new  computer  intvrface  tor 
GW,  RTTY,  ASCII.  Software  Available  for  VIC20.  C-64. 
APPLE,  ATARLTRB0C.  Tt99 


LAflSEN 

NLA-150-MM  5/6  Wave  2M  Mag  ML  . . 

MFJ 

1224  New  Computer  Interface 

94lCTunertMetertAnt,  Switch/Baton . 
422  Keyer/BENCHER  Paddle  combo, 

3l3VHFConvforHT..  .    

989  3KW  Tuner,    .... , 

940B  TunertMeier/Ant.  Switch 

900  Tuner. 

401  Econokeyer 

722  Filter  w/nolch    . 

812  VHP  Meter 

816  HF  Meter 

1040  Deluxe  Preselector. .  - 

103  New  24hr  Clock 


4     4     +     ■     + 


$3900 


.  .Call 
$6100 
.89.00 
.  36,00 
285.00 
.72.00 
.  45.00 
.45  00 
63,00 
.29.00 
,  29.00 
.  69.00 

-  •} J.Uv 


MIRAGE 

D1010JN440  MHz  Amp 
Bl0l6lOJt6OPteamp. 
B3Ol6  3OnS0Preamp. 

BIOBlO/SOPreamp 

MPVMP2  Wall  Meters 

ROHN 

ftL.  %V%dP  I  i-       P  U      M  ■        _  ._.*:_.*.         ___ 

SHURE 

444D  Desk  Mic 


■  +  - 


$279.00 

■    *     i      rata  at  A  ■)<.%ftJ 

199.00 
155,00 
100,00 


*  «  •  * 


*  *  •    ■   + 


•ft    m    A 


$42.00 


$5000 


TENTEC 

New2M  Handheld  (Model  2591] 

Argosy  II  Digital.  . . , 

2KvVTunerKJt 

The  Fantastic  Corsair 


V     W    *     ft-  * 


TOKYO  HY-POWER 

HL30V  2/30 VV  Amp 

HL160V  3  ot  10/160W  Preemp,  . . 

HC2000  2KW  Tuner 

HL62V  1Q780W  Preamp 

HL20U2/29WUHFAmp... 

HL45U  10V45WUHF  Amp/Preamp 
ML90U  TOvaCnrYUHF  Amp/Preamp 

YAESU 

Rnally  In  Stockl 

Call  tor  Discount  Prices 


Now  Available 
.  $535,00 
.185  00 
1.029.00 


$63.00 
295,00 
295.00 
145.00 
.99.00 
175.00 
305  00 


Send  SASE  for  our  new  &  used  equipment  list. 
WION-FRl  9AM-6PNI  •  SAT  9AM-3PM 


**See  Usf  ttt  Advertisers  on  peoe  130 
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^9  Tecra 


CONTROL  BOARD 

SPEECH  SYNTHESIS, 
REMOTE  PROGRAMMING, 
AUTOPATCH/AUTODIAL, 
UNKING.  AND  MORE  ... 
ALL  ON  ONE  BOARD! 


TUNE  IN  YOUR  WORLD 
WITH  HASTINGS! 


With  the  Permanent 
T\V  Antenna 

The  size  you've  been  wailing 
forf  at  a  price  you  can  afford 
Our  one  piece  spun 
aluminum  di$n  resists 
corrosion.  Its  sturdy  offset 
unipole  mount  withstands 
even  the  strongest  winds. 

System  includes 

•  SAT  TEC  5000 

24  Channel  tuning  with 
AFC,  Meter  and  Modulator 

•  LNA-120    or  Better 

•  POLAROTOR  II 

•  100  ft.  cable  kit 


$1 49500 


^97 


HASTINGS 
ANTENNA,  INC. 

847  West  First.  Hastings.  NE  68901 
1-800-228-4007  (In  Nebr.  <402)  463-3598) 
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00  you  fiave  a  technique,  modification,  or  easy-toduplicate  cir- 
cuit th&t  your  fellow  readers  mtght  be  interested  in0  If  so,  send  us  a 
concise  description  of  tt  (under  two  pages,  double-spaced)  and  in- 
clude a  dear  diagram  or  schematic  if  needed. 

In  exchange  for  these  technical  gems,  73  offers  you  the  choice  of 
a  book  from  the  Radio  Bookshop,  to  be  sent  upon  publication.  Sub- 
mit your  idea  (and  book  choice)  to;  Circuits,  Editorial  Offices,  73 
Magazine,  Peterborough  NH  03458.  Submissions  not  selected  for 
publication  wtfl  be  returned  if  an  SASE  is  enclosed. 
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INEXPENSIVE  MEMORY  KEYER:  By  passing  prerecorded  audio 
from  a  tape  player  through  a  full-wave  bridge  rectifier,  the  audio  is 
converted  to  on-off  pulses  which  key  the  transmitter  through  a  reed 
relay.  Use  a  code-practice  oscillator  or  sidetone  generator  to  record 
the  message.  CI  holds  the  voltage  across  the  reed  relay  (RR1)  for  the 
duration  of  the  pulse.  For  use  at  speeds  over  20  wpm,  you  will  have 
to  experiment  with  the  value  of  Of.  Also,  be  sure  to  record  your  mes- 
sage with  enough  voltage  to  operate  the  coil  of  RR1.  D1-D4  are  the 
rectifier  diodes;  C1  is  a  200-uF  15*V  electrolytic  capacitor;  C2  is  a 
.01 uF  disc  capacitor;  and  LED  1  is  an  optional  LEO  visual  indicator 
—William  Edwards  N8ARW,  Niles  OH. 
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'GNlTtON  COW.   CIRCUIT  HOT 

PARKMG   U6HT£  CtffCUlT  HOT 

(MEAD  LIGHT*  ARE  ADDED   TO  THtS  CfRCtJfT  WHEN  ON> 


ORDINAL    SEATBELT  SJ7JFR 

<RF  MOVED  FROM  OflldNAl    CIRCUIT! 


w- 


LOW   VOLTAGE   AC 


DC    RfLAt 


LIMIT  YOUR  CHARGE  TIME;  This  circuit  can  be  used  with  a  24-hour 
timer  to  limit  the  charging  time  of  your  batteries.  To  use.  set  a  timer 
to  have  an  on  time  equal  to  the  charging  time  of  your  batteries.  Plug 
the  timer  in  and  plug  the  circuit  into  the  timer  Pushing  switch  S1  wilt 
energize  the  charger  outlets  for  as  long  as  the  timer  stays  on.  After 
turning  off,  the  circuit  wilt  not  reactivate  until  SI  has  been  pushed. 
The  relay  is  a  120-V-ac  unit,  but  a  low-voltage  ac  relay  can  be  used 
with  a  suitable  transformer.— George  Lund  berg  WA9JBH,  Oak 
Forest  IL 


GRN/flfD     PARKING  BRAKE  AND  BRAKE   FUffD  LEVEL  SWTCH  CiRCUf* 
WH'RLU        ALTERNATOR  CHARGE   LAMP    SWITCHING    CIRCUIT 
TfL/REO      OIL   PRESSURE   SWITCH    CIRCUIT 

IDIOT  BUZZER  FOR  THE  1978  HONDA  CIVIC:  This  circuit  uses  an 
existing  seat-belt  buzzer  to  indicate  a  fault  condition  in  a  variety  of 
automobile  systems.  The  buzzer  wilt  sound  whenever  the  brake  fluid 
level  is  low,  when  the  oil  pressure  is  low,  when  the  alternator  is  not 
working,  or  when  the  parking  brake  is  on.  However,  either  the  igni^ 
tion  or  the  headlights  must  be  turned  on  for  the  circuit  to  operate. 
Correct  wires  must  be  found  by  testing  as  well  as  by  color  codes,  be- 
cause Honda  uses  the  same  colors  for  more  than  one  circuit  Cars 
using  idiot  tights  for  the  temperature  instead  of  a  gauge  may  include 
this  feature  by  adding  one  more  diode  — Franklin  E  Swan  W9SIA, 
Oak  Forest  IL 


■- 


TO 

TRANSMIT 

CIRCUIT 

il 


ran 


TOANqf  F«VER 


AMQiQ 


TT-DfCOQEH 
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PL  -  DECOOC 
OUTPUT 


LEU 

BATTERY 
INDICATOR 


SQUELCH 
TRIGGER 
(IP0S1       JlNEfi) 

Vdd 


AUTO    PATCH 

TRANSFORMER 

OUTPUT 


AY  2 
N/0 


RECEIVE  INDICATOR  FOR 
ICOM  HTs:  Use  the  transmit/bat- 
tery LED  to  tell  you  when  your 
2 AT,  3AT,  or  4 AT  is  receiving  a 
signal.  Connect  a  1,8,  'A-W  re- 
sistor between  pin  3  of  IC2  (the 
audio  ouput  amplifier)  and  the 
anode  of  the  LED.  IC2  is  a  single- 
in-line  package  located  next  to 
the  speaker  hole  on  the  receive 
PC  board  at  the  front  of  the  rig. 
Pin  1  **  the  pin  toward  the  center 
of  the  board.  Conr  ^e  lead 

of  the  resistor  to  the  third  pin 
and  extend  the  other  lead  with  a 
short  piece  of  insulated  wire 
The  wire  should  be  soldered  to 
the  pad  where  R56  connects  to 
the  wire  going  to  the  LED.  When 
the  squelch  breaks,  this  modifi- 
cation will  cause  the  LED  to 
light,  but  transmit  operation  wilt 
not  be  affected. — Robin  Rum- 
bolt    WA4TEM,    Knoxville   TN. 


Ym  ■*  TO  I2VGC 


SIMPLEX  AUTOPATCH  RECEIVE  WINDOW:  This  circuit  will  provide  a  25~miffi$econd  window  once  per 
second.  It  is  especially  suited  to  making  your  own  simplex  autopatch  system.  U1  and  U2  are  4001  quad, 
2  input  HAND  gates,  Radio  Shack  number  27&241.  U3  is  a  4093  quad,  2-input  NAND  Schmitt,  Radio 
Shack  number  276-2493;  relays  1  and  3  are  Magnecraft  DIP  type  W21 7  DIP  19  SPST-NQ  and  relay  2  is  a 
Magnecraft  DIP  type  W117DIP 11  DPST-NO,  Both  types  are  available  from  GSN  Electronic  Components, 
91  W  Passaic  Ave.,  Rutherford  NJ  07070 —David  C.  Smith  WB2EPZ,  Jupiter  FL 


MULTI-PURPOSE  CONDUCTIVE  TAPE:  The  copper-foil  tape  used  by  stained-glass  enthusiasts  makes 
an  excellent  material  for  rf-proofing  enclosures,  custom-shaping  ground  planes  and  making  PC-board 
layouts.  The  tape's  adhesive  is  nonconductivet  so  when  you  are  joining  two  pieces  of  tape,  make  sure 
you  solder  the  joint.  This  copper-foil  tape  is  available  in  a  variety  of  widths  at  most  crafts  stores. — M.  Ro- 
senzweig  W82BOM,  Steamboat  Springs  CO. 
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Frank  Kalmus  WA7SPR 
Rf  Power  Labs,  Inc. 
2W20-87ih  S.f. 
Matt  by  industrial  Village 
Woodinville  WA  96072 


Ironclad  Repeater  Control 

With  12  outputs  and  tamper-free  access,  you  can  keep 

a  firm  grip  on  your  repeater's  operations. 
And  this  circuit  keeps  the  price  from  getting  out  of  hand. 


M 


V  requirements  in  a      control  a  220-MHz  repeater     amplifier,  and  several  other 
tone  decoder  were  to      system  with  an  autopatch,     functions. 


Fig.  7,  Tone-decoder  PC  board,  foil  side. 
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The  final  design  of  this 
dual-tone,  12-output  con- 
trol board  is  used  for  select- 
able tone  squelch,  station 
identification,  amplifier 
ON/OFF,  and  many  security 
functions  such  as  repeater 
and  autopatch  access 
through  an  access-control 
board  requiring  three-digit 
commands. 

The  tone-decoder  board 
(TD-1)  is  constructed  on  a 
standard  plug-in  card  and 
utilizes  the  type  LM567 
phase-locked  loop  and  the 
National-type  CD4025BCN 
Cosmos  logic  gates  to  de- 
tect audio  tone  pairs  and 
provide  12  outputs, 

The  PLL's  free-running 
frequency  is  set  by  means 
of  potentiometers  R8 
through  R14,  in  conjunction 
with  resistors  R15  through 
R21,  and  capacitors  CI  7 
through  C23.  In  the  pres- 
ence of  an  audio  tone  of 
proper  amplitude (20  to  200 
mV/rms)  and  frequency,  a 


Tone-Decoder  Parts  List 


R1-R7 

4.7k  Ohm 

R8-R14 

5k  Ohm 

R21-R28 

10k  Ohm 

B15,  R17, 

R19 

8.2k  Ohm 

R16,  R18, 

R20 

3k  Ohm 

C1 

22hjF  electrolytic 

C2-G8 

VuF  electrolytic 

C9-C15 

2.2-uF  electrolytic 

C17-C23 

.1  uF 

C16 

6.8*uF  electrolytic 

C17 

.68  uF 

U1 

5-V  reg. 

U2-U8 

PLL4ype  567 

U9-U12 

Triple  NOR  4025B 

PCS 

TD-1 

PLL  will  lock  to  the  incom- 
ing signal  after  a  variable 
number  of  cycles,  depend- 
ing on  the  amplitude  and 
phase  relationship  at  the 
moment  the  tone  starts. 
When  the  PLL  locks,  its  out- 
put changes  from  a  high  to 
a  low  condition  (pin  8  of  the 
567s). 

Pairs  of  one  high-  and  one 

low-band  tones  will  activate 
two  of  the  decoders,  which 
will  result  in  low  outputs. 
One  of  the  logic  gates  in  the 
4025  integrated  circuits  will 
detect  the  combination  and 
produce  a  high  output.  The 
board  is  intended  to  work 
with  power  supplies  from  7 
to  15  V.  The  voltage  regula- 
tor, U1P  provides  5  V  for  the 
567  ICs.  If  5-V  operation  is 
required  for  all  the  board, 
U1  can  be  removed  and  a 
jumper  used  to  connect  the 
12-  and  5-V  lines  together. 
Three  input  NORs  are  used 
for  lower  output  impedance 
and  circuit  layout  sym- 
metry. 

Testing 

Using  a  frequency  count- 
er, check  pin  5  of  each  567, 
Set  the  free-running  fre- 
quencies for  the  marked  val- 
ues ±5  Hz  by  using  the  cor- 
responding potentiometers. 
20  mV  rms  of  each  tone 
should  be  sufficient  to  lock 
the  PLLs. 

If  a  frequency  counter  is 
not  available,  a  tone  encod- 
er can  provide  the  necessary 
test  tones.  The  amplitude 
used  should  be  reduced  to 
the    point    where    locking 


Fig.  2.  Tone-decoder  PC  board,  component  side. 


takes  place  (close  to  10  mV 
or  so),  in  order  to  guarantee 
the  smallest  bandwidth  to 
the  decoders  and  the  best 
setting, 

I  am  sure  you  will  find 
many  station-control  appli- 
cations for  this  decoder  A 
touchtone™  pad  near  your 


operation  position  can  con- 
solidate commands  for  au- 
tomatic ID  transmissions, 
changing  antennas,  or  start- 
ing up  the  coffee  pot 

The  PC  layout  shown  is  a 
double-sided  board.  Parts 
for  this  project  are  available 
through    many    sources    or 


you  can  buy  the  entire  TD-1 
board,  fully  assembled  and 
tested,  from  Frank  Kalmus 
WA7SPR,  7016  N.E.  138th, 
Kirkland  WA  98033,  for 
$39.00,  postpaid. 

Access-Control  Board 

This  access-control  board 


INPUT 


Fig.  3.  Tone-decoder  schematic 

73  Magazine  *  December,  1963     101 


will  provide  you  with  an  ex-      tern.    The    access-control      signed  to  be  used  anywhere 
elusive  access-security  sys-     board   is   a   logic   unit  de-      that  sequentially-coded  re- 


Fig.  4.  Access-control  board  foil  side. 
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Fig.  5.  Access-confro/  board,  component  side. 
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mote  control  is  needed,  i.e., 
with  your  tone-decoder 
board.  The  access-control 
board  will  provide  five  inde- 
pendent, three-digit  coded 
circuits  to  use  for  repeater 
control,  two-way  radio  sys- 
tems, etc. 

The  access-control  board 
works  with  power  supplies 
from  4  to  30  V  and  inter- 
faces across  any  existing 
logic  or  analog  system.  Each 
of  the  five  channels  has  four 
inputs,  When  three  of  the  in- 
puts art1  driven  high  in  the 
proper  sequence  and  within 
the  preset  time,  the  output 
will  go  ON  or  OFF,  depend- 
ing on  the  input  used  in  the 
third  place,  In  other  wordsr 
the  third  and  fourth  inputs 
decide  the  output  condition 
when  inputs  one  and  two 
have  been  previously  ac- 
tivated. 

The  timing  section  in 
each  channel  defines  how 
much  time  can  be  used  to 
perform  the  complete  se- 
quence. The  power  ON  reset 
is  built-in,  and  a  clear  line  is 
available  to  disable  all  chan- 
nels at  any  time,  if  needed 
Five  LEDs  are  used  to  moni- 
tor the  output  condition  of 
each  channel 

The  following  theory  of 
operation  refers  to  one  of 
five  identical  channels. 
When  activated,  the  first 
stage  works  as  a  timer  and 
enables  the  second  input 
The  input  threshold  is  rough- 
ly (Vcc/2  +  7)V.  Once  the  in- 
put is  above  the  threshold 
level,  the  output  of  the  com- 
parator goes  high  and  en- 
ables the  input  of  the  sec- 
ond stage,  At  the  same  time, 
capacitor  C1  is  charged 
through  R2,  When  the  input 
goes  low,  CI  starts  discharg- 
ing through  R2  and  holds  the 
comparator  high  for  the  tim- 
ing period  (recommend  2 
seconds).  The  threshold  of 
input  2  is  Vcc/2.  Once  this 
threshold  is  overcome,  the 
comparator  goes  high  and 
diode  D3  will  hold  that  con- 
dition as  long  as  the  first 
comparator  is  also  high. 

The  second  stage  gates 

inputs    of    the    third 


through  D4  and  D5  This  fi- 
nal comparator  is  designed 
in  a  bistable  mode  obtained 
by  using  proper  feedback 
(R11  and  R13)  and  input  iso- 
lation (R9  and  R10). 

The  transistor,  Q1P  drives 
the  monitor  LED  which 
lights  when  the  output  is 
ON,  Q1  is  the  output  transis- 
tor which  is  open  when  the 
output  is  high  and  conducts 
in  the  low  condition.  The  cir- 
cuit  operates  anywhere 
from  4  to  30  V.  Above  15  V, 
it  is  recommended  that  the 
value  of  R13  be  increased  in 
order  to  keep  the  LED  cur- 
rent  below  50  mA. 

Testing 

Apply  12  V  to  the  board 
(all  LLDs  will  remain  OFF). 
Using  a  jumper,  put  1 2  V  se- 
quentially in  inputs  1,  2,  and 
4  of  one  channel,  not  taking 
more  than  approximately  2 
seconds  for  the  process.  The 
LED  will  light  after  input  4  is 
activated. 

Repeat  the  procedure, 
but  ending  with  input  3  (the 
LFD  will  shut  OFF).  During 
the  timing  period,  the  out- 
put can  be  switched  ON  and 
OFF  by  alternately  touching 
inputs  4  and  3.  Using  a  volt- 
meter, check  the  output 
voltage  in  the  high  [Vcc)  and 
low  (ground)  conditions. 

Repeat  the  same  steps 
with  the  remaining  four 
channels. 

To  check  the  "Clear"  line, 
ground  it  using  a  jumper.  All 
channels  will  shut  OFF  as 
long  as  the  ground  is  pres- 
ent, whatever  the  input  con- 
ditions are  ■ 


mil     p" 


-  is 


Fig.  6.  Access-control  board  schematic. 


Access-Control  Board  Pads  List 


Reference 

R15 

R3,  R17 

R1.  R4,  R6t  R12S 

R14,  R16 
R5,  R7.  R8 
R9,  R10T  RU,  R13 
R2 
C1 

01  through  06 
07 

Q1.Q2 
U1-U4 


Qty  Description 

5  Resistor,  330-Ohm,  V*-W,  5%  carbon 

10  Resistor,  1k-Ohm,  Vi-W\  5%  carbon 

30  Resistor,  10k-Ohm,  tt-W,  5%  carbon 

15  Resistor,  30k-OhmT  %-W,  5%  carbon 

20  Resistor,  100k-Ohmt  !/4-W.  5%  carbon 

5  Resistor,  270k-Ohm,  *4*W,  5%  carbon 

5  Capacitor,  3&V,  &8~uF  electrolytic 

30  Diode,  switching  1N914 

5  LED  (Red)  Monsanto  MV  5023 

10  Transistor,  NPN  1  Amp,  45  V 

4  LM339 


Reset  Circuit 

Resistor,  330-Ohm,  V*-W\  5%  carbon 
Resistor,  10k*Ohm,  Yi-W,  5%  carbon 
Resistor,  100k-Ohmt  Vi-W,  5%  carbon 
Diode,  switching,  1N914 
Capacitor,  35-V,  6.8-uF  electrolytic 
Printed  circuit  board 


Standard  parts  are  used  throughout.  If  you  have  any  difficulty  lo- 
cating these  parts,  contact  Frank  Katmus  VVA7SPR.  7016  N.E. 
138th,  Kirkland  WA  98033  for  assistance.  A  completely  assem- 
bled and  fully-tested  ACC-1  can  be  purchased  for  $37,50 
postpaid. 
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1 

R62.  R63 

2 

R64 

1 

D61 

1 

C61 

1 

AC01 

1 
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plumbing -pipe  antennae 
banging  helix 
antenna  farm  hints 
bow  4  arrow 
local  control  box 


Trimming  the  Fat  from 

ATV  narrow  bandwidth 

Faultless  SSTV  Picture 

Presentation  improve  your  program 


CB  CONVERSIONS 


WB6FHD 
KF9X 


Beef  Up  Your  CB-to-CV 

Conversion 

Add  a  Touch  of  Class 

to  CB  Conversions 


CONSTRUCTION 


add  a  bfo 
digital  readout 


W.L5-L: 

N2D5 


ISSUE 


CORRECTIONS 

"Build  Yourself  A 
Paralysed  Beam* 

-Circuits* 
"Automatic  Beam 
Aimer" 

"Circuits" 
"Automatic  Beam 
Aimer" 

"Circuits" 
"Keyer  On  A 
Shoestring" 
*A  Tuner  for 
Antenna  Fanatics" 
■Beating  the 
Untraceable  Buzz" 


Dec  '  B2 

NOV  ■ 62 

Bov  '82 

Sep  '82 

Nov  '32 

Nov  '82 

Nov  '82 

Nov  '02 

Jan  *83 


APR   83 
DEC   16 


W1GV/4 

JAN 

56 

KG  111 

HAY 

24 

SC2NT 

MAT 

26 

tfiKTS 

KAY 

31 

WflVH 

RAY 

38 

KBREC/4 

KAY 

14 

W4FXE 

KAY 

54 

W1XU 

KAY 

56 

N4UH 

HAY 

58 

K6EW 

HAY 

71 

w9m> 

JDH 

If 

WA4WDL 

SEP 

54 

KlVRrHlRC 

OCT 

If 

WBVFT 

OCT 

48 

K3CSV 

OCT 

42 

WA2NUB 

OCT 

44 

K9AZG 

OCT 

46 

K9AIG 

OCT 

SI 

WBYBF 

OCT 

58 

WB4FXD/1 

OCT 

62 

JAN  32 
AUG   38 


FEB   56 
FEB   94 


The  Ultimate 

Breadboa  rd 

prototype  board 

N6BW 

JAN 

52 

The  Cornerstone  of 

Equipment  Failure 

heat  damage 

Shambui 

qcr 

JAN 

84 

Coax 

Connector  Workshop 

hints  i  kinks 

N1BLB 

HAY 

68 

PC  Boards  for 

Pen  ny-  F  i  nch  e  r  s 

si  lit -screened  boards 

W2BCQ 

AUG 

10 

PC  Boards 

in  a  Flash  1 

photo  PC  boards 

KA1PJR 

DEC 

28 

JAN  134 
JAN  134 
JAN  114 
JAN  134 
FEB  188 
FEB  108 
MAR  117 
MAR  117 
MAR  117 


Fun-Equi pment 
•What?  Another  Audio 
Filter  Project?* 

"Circuits" 

4B/80  Phone  Contest 

Results 

"Build  the  Dead-eye 

Dish  Controller" 

•Circuits" 

"Put  Two  Keters  in 

Your  Shirt  Pocket* 

•Build  This  Classic 

Transmitter* 

"Confessions  of  a 

Counter  Evolutionary' 

"Down  Under 

Depth  Sounder* 

"Unleash  the 

TS-9IBB' 

WTW  Countries 

List 

"You  Can  Build  This 

Code  Trainer" 

'What?  Another  Audio 

Filter  Project?" 

"VJM;  Volume  Units 

Meter" 

•Six  Antennas  from 

Three  Wires" 

"New  England's  Nicad 

Per-tharger" 


various  '81- '82 

Nov  *82 

Feb  '63 

Jan  'S3 

Apr  'B3 

Apr  '83 

Kar  "83 

May  '83 

Aug -Sep  " 82 

Jul  *83 

Feb  '83 

Jun  '83 

Jul  '83 

Nov  '82 

Aug  '82 

Oct  B  3 

Apr  '83 


CW 

You  Can  Build  This 

Code  Trainer 

Build  the  Billboard 

Keyboard  Keyer 

Construct  the 

L^ad-Poot  Key 

The  S2  Infinite-Memory 

Jeyer 

QRP  if  eye  r 

for  Misers 

The  Easy  FIFO 

Keyboard 

The  ROM- less,  RAM- less 

CO  Sender 

Precision  Speed  Control 

for  the  Billboard  Keyer 

Keyboard  Your  Way 

To  Happiness 

Code  Practice:  Have 

You  Seen  the  Light? 


EQUIPMENT  MODIFICATIONS 

Unleash  the 

T5-9Bff 

Slimming  and  Trimming 

the  R-10&B 

Put  2  Meters  in  Your 

Shirt  Pocket 

Push  Your  Radar 

Detector  to  the  Limit 

Make  the  Icon  728A 

Work  for  You 

Hake  Your  Noise  Bridge 

Even  Better 

Strangle  QRH  with 

Your  TS-B1BS 

The  To  tally -Modified 

2BBB 

Send  Your  TR-7Bff 

to  Obedience  School 

Cheap  Scanning  for 

the  IC-7B1 

Terrific  Top-Band 

Conversions 

The  World's  Cheapest 

modification 

Streamline  the 

IC-2SA 

A  Perfect  Match 

for  the  nw-8 


GADGETS 

The  Care  and  Feeding 
of  Optoelectronics 
Stop  That 
Heistl 

Electronics  va. 
Creepy  Crawlers 
Twisted  Remote 
Control 

73  Cents  for  a  Voltage- 
Transient  Detector 
Build  the 
w e a t he r -G r abbe r 
Down-Under 
Depth  Sounder 
A  Colorado-Style 
Battery  Konitor 
18 Bl  Usee  for  the 
9400 

Build  This 
Super  Switch 
The  Phase-Shift  Oscil- 
lator Goes  Hollywood  I 


CPU-controlled  trainee 
buffer less  keyer 
hone- b rev  key 
cassette  recorder 
lov*power  keyboard 
buffer 
automatic  CO 
for  July  project 
Horse  keyboard 
sola [-powered  cpo 


KAR  117 
KAR  117 

APR  IBB 
KAY  9  8 
MAY  §8 
JUN  125 
JUH  125 
JUL  117 
JUL  117 
AUG  99 
AUG  99 
AUG  124 
SEP  8  9 
SEP  89 
SEP  89 
DEC  156 
DEC  156 


K720V 

JUL 

12 

KD7S 

JUL 

44 

W5JQE 

JDL 

48 

WBXI 

JUL 

5f 

VE7DSD 

JUL 

58 

N7BS 

JUL 

64 

W2VIZ 

JUL 

90 

KD7S 

AUG 

26 

N7AGK 

NOV 

2i3 

Davidson 

DEC 

It 

get  on  HF 
narrow  filter 
receiver  conversion 
simple  modification 
antenna  switching 
calibration  shortcuts 
interference  filters 
add-ons  for  2K  rig 
fix  quirks 
cheap  extra  feature 
lGfl-meter  surplus 
PT-1B1  on  3B  meters 
remote  control  and  more 
3§-»eter  Bonification 


W4BF 

FEB 

IB 

5Z4CL/K5PAW 

FEB 

92 

K3PJG 

MAR 

46 

W5LFH 

MAR 

86 

N4BL 

MAY 

46 

K4KI 

KAY 

64 

KA2R 

JOS 

36 

W1GV/4 

AOG 

SB 

EB6VK 

AUG 

54 

AG9D 

AUG 

64 

K9QLL 

BOV 

4B 

WB9DDF,WBUR 

NOV 

71 

W2POG 

DEC 

4B 

WA6BJH 

DEC 

52 

wind  vane 
portable  alarm 
ultrasonic  oscillator 
telephone  control 
cheap  protection 
2-»eter  converter 
for  boats 
saves  nicadg 
application  ideas 
for  the  shack 
audio  circuit  design 


K3VDB 

JAN 

62 

WD5JWY 

FEB 

72 

K7YSS 

FEB 

9B 

WD5JWY 

KAR 

64 

WODQWH 

KAY 

63 

Will 

JON 

84 

Harlecfc 

JUL 

82 

Wilson 

AUG 

48 

WJKBK 

AUG 

BH 

K4YS 

SEP 

52 

Goodson 

OCT 

54 
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TITLE 


DESCRIPTION 


20-meter  trap 
2-digit  DTMP  decoder 


Pet  Basic 

code  practice  program 

printer  program 

plane  and  sources 

for  TRS-80C 

dupe  program 

make  sense  from  numbers 

churns  out  QSt  cards 

logbook  program 

list-keeper 

TRS-80   DXCC  program 


Build  the 

Harmonic  Zappec 

World's  Fair 

Super  Squelch 

A  Two-Tone  Squelch  to 

Solve  Your  Scanner  Woes  selective  listening 

Warning: 

four   Time's   Up J  timer   add-on 

Babysit 

Your  Battery  intelligent  charger 


I/O 

Active— Filter  Design 
Made  Easy 

Error  Protection  for 
Digital  Transmissions 
Personalize  the  M600 
RTTT  Prog ran 
Exploit  the  Hidden 
Interfaces  of  TRS-88 
the  New  Goran  1  cat  ions: 
VBF  Mailboxes 
A  QSL  Assembly  Line 
of  four  Very  Own 

Appler  Horse* 

and  You 

Micro 

HcEiroy 

VisiCode;  The  Vic-20 

Way  to  Extra  Class 

Faultless  SSTV  Picture 

Presentation 

Hose  B rev  an  Apple 

Computer — And  Save! 

Colorful  RTTT:  An 

Advanced  System 

Take  the  Drudgery 

Out  ot  Contesting 

Be veal  the  Receiver 

Behind  the  Specs 

CardSoft:  The 

Transportable  QSL 

Foolproof 

Logging 

The  Prog  ran  So  Net  Con*- 

trol  Should  Be  Without 

Kicro  Power  for 

the  DXer 


MISCELLANEOUS 

rty   Own 

Silver   Hine 

International   Success 

Story;    The   BBC 

Ham  Radio  Hits  the 

'32  World's  Fair 

The  Denali 

Connection 

Get  the  DX 

Edge  I 

Adventure  in 

Sarawak 

Scandinavia:  The  2m 

Dream  Vacation 

How  E,T,  Really 

Called  Home 

Buyer's  Guide 

To  Dayton 

The  True  story  Behind 

Heard  Island 

Yasme  and  the  Call  of 

Abu  Ail 

Running  Scared  at 

Spratly 

To  Go  Where  No  Ham  Has 

Gone  Before — Sea  Land  I 

•If... 9... 

8..." 

Become  a  Low- Band 

Pioneer 

Defuse 

RFI 

Gcral 

Ingenuity 

*Werve  Been 

Boarded lm 

Don  Wallace; 

Super ha* 

Courage  for 

Would -Be  Baas 


MOBILE  I  PORTABLE 

The  Forgetful  Auto- 
dialer  Pussle 
Drive-Time 
SWLing 

You  Can  Troubles hoot 
Mobile  Noise 
Mo-Crash 
Autopatch 

Turn  Mobile—Rig  Whine 
into  a  Whimper 
New  England's 
Nicad  Fer-Charger 
Immortalize  Tour 
IC-2AT  Battery  Pack 
The  Best  way  to  Mount 
Your  Mobile  Rig 
The  Ultimate  Protection 
Plan  for  Your  BT 


AUTHOR 

W2YW 
WA4TEM 
WA3RET 
H7BH 

WA4TEM 


ISSUE 

OCT  5  6 

OCT  B6 

NOV  64 

DEC  7  a 

DEC  66 


Basic  program 

WD4HPC 

JAN 

7B 

block  coding 

W9JD/2 

FEB 

64 

easy  modification 

VE4AFO 

MAR 

94 

sound  synthesis 

WB9E6A 

APR 

32 

computer  communications 

AF2M 

MAX 

48 

for  the  TRS-Bi 

WB0JEY 

JUS 

48 

hard  and  software 

AP2M 

JUL 

54 

VK3BBM  JUL      56 

W7LTH,KA7AQA  AUG      14 
KF9X  AUG     38 


1B2GA 


SEP      40 


K6AEP  SEP  58 

WB0NFX,W0CZ  OCT  S4 

N6RY  NOV  36 

WB5LLM  NOV  46 

KL7GRF  HOY  SB 


WA4VLE 
W04L 


MOV   62 
DEC   77 


reclaiming  silver 
British  SW  station 
Knoxvllle  station 
Alaskan  adventure 
speaking  Spanish 
BXpcditlon 

reciprocal  licensing 
E.Ti's  communicator 
Hamvention  guidelines 
the  HIDXA  expedition 
DXpedition 
1979  DXpedition 
DXpedition 
STS-9  details 
1788  meters 
get  a  good  ground 
fixing  old  radios 
high  seas  adventure 


W1FLP 

Peterson 

N4AQI 

KL7RD 

KB9SP 

VK9NL 

WA60GW 

K2SSQ 

WA4BPI 

VK9NL 

W6KGrW6QL 

KB7NW 

DP  2  AG 

WA6ITP 

KL7GLK 

W0WUZ 

W95IA 

W9UDC 


meet  the  Grand  Old  Ham  W6CK 
the  Han di -Ham  system    Norgard 


JAN  46 

JAN  6  8 

FEB  58 

FEB  60 

FEB  7  6 

HAR  42 

MAR  58 

APR  5  2 

APR  56 

JUL  2  0 

JUL  94 

AUG  20 

AUG  84 

SEP  8 

OCT  34 

OCT  88 

NOV  86 

DEC  32 

DEC  56 

DEC  ?• 


r  epr  og  r  ammable 

car  radio  converter 

hash  elimination 

autodialer 

filtering 

automatic 

miniature  power  supply 

for  vans 

stop  wear  *  tear 


W7BBX 

JAH 

41 

AG9C 

FEB 

71 

K5CA 

FEB 

88 

W3EC 

APR 

21 

K4AJQ 

APR 

31 

KlQPSfWAlUNU  APR  38 

KP4AQI        APR  48 

IE7X  APR  64 

K2YKE         APR  92 


TITLE 
NEVER  SAY  DIE 

The  View  from  Overseas 

It's  Snow  Fun 

Bamming  For  Credit? 

Digital  Mania 

Computerizing 

Belpl 

Builders  vs.  Buyers? 

Bow's  the  arrl  Doing? 

Major  League  Changes 

Are  You  Missing  the  DX? 

5a bah 1 

The  Connecticut  Contest 

And  Certificate  Club 

The  Code 

Bashed  Yet? 

Too  Much  Science? 

Another  Ogre 

Asian  Tour 

Down  With  DXCC 

Taiwan  in  Trouble 

Importing  Military  Tech 

Ny  Wis  El  BOOK 

Crappy  American 

Products? 

See  You  at  Dayton? 

Earphone  Jacks 

Breaking  Loose 

The  ASCII  Inrush? 

what  Computer? 

Solving  the 

Jobs  Problem 

The  Ultimate  Emergency 

Surviving  EMP 

A  Kerchunk  Substitute? 

Calling  Captain  Oueeg 

Viva  the  Code  J 

What  Are  You  Reading? 

The  Dayton  Daze 

Real  Hans 

Other  Daytonia 

Dangerous  DXlng 

Digital  Perspective 

Dentron 

Still  Another  FCC 

Revolution 

Jobs  and  Careers 

Potential  Growth 

WWII  Final  Battle  Won! 

sci-Fun 

The  Agony  of  DefeSt 

Green  Sells  Out 

Instant  Genius 

What's  Green  Really 

D*p  To? 

Foreign  Gift  Bubs 

Aspen  Ham  Convention 

Getting  Into  the 

Ham  Business 

Poverty-stricken  Hams 

A  Look  at  Pirates 


DESCRIPTION 


AUTHOR 


ISSUE 


NEW  PRODUCTS 

ACC 

AEA 

AEA 

Automated   Production 

Azden 

Base  2  Systems 

Beale  Electronics 

BHC,  Inc. 

Bird 

Bird 

Blacksbu.ro.  Group 

Bytesiie  Micro  Tech 

CES  Products 

CES  Products 

Channel  Master 

Com-Rad  Industries 

Com-Rad  Industries 

Com-Rad  Industries 

Communications  Concepts 

Computer  Applications 

Contemporary  Technology 

Continental  Satellite 

Crystal  Mfg.  Company 

Cuesta   Systems 

Delve 

DB-Gain 

Digital   Microsystems 

Dotronix 

e-tek 

Electra 

Electronic  Specialists 

Electronic  Specialists 

Encomm*    Inc. 

Encon,    Inc. 

Bncon*    Inc. 

Fax scan 

Plesher  Corp. 

Fiesher    Corp, 

Fogg  and  Egan 

Fox  Tango 

Gary  woodall 

GPS  Electronic    Imports 

Giilaspie   k  Associates 

GLB   Electronics 

Global   Specialties 

Global  Specialties 

Grove   Enterprises 

Grove  Enterprises 

Grove   Enterprises 

GSMr  Inc. 


JAN 

6 

JAN 

6 

JAN 

118 

JAN 

120 

JAM 

120 

JAN 

120 

JAN 

122 

JAN 

122 

JAN 

122 

JAN 

123 

FEB 

6 

MAR 

6 

KAR 

8 

HAR 

11] 

Y\'r 

Ifl 

HAR 

181 

MAR 

102 

MAR 

102 

MAR 

103 

APR 

6 

APR 

6 

APR 

8 

APR 

126 

APR 

126 

HAT 

6 

HAY 

€ 

MAY 

0 

MAY 

106 

HAY 

108 

HAY 

108 

HAY 

108 

JUN 

fi 

JUM 

126 

JUN 

126 

JUL 

6 

JUL 

8 

JUL 

8 

JUL 

8 

JUL 

124 

JUL 

126 

AUG 

6 

AUG 

102 

AUG 

182 

AUG 

103 

AUG 

104 

AUG 

104 

SEP 

6 

OCT 

6 

NOV 

6 

DEC 

6 

DEC 

6 

DEC 

126 

DEC 

126 

DEC 

127 

ITC-32  Control  Board 

Moscow  Muffler 

AMT-1  AMTOR  Unit 

EX-100A 

pcs-4000  Transceiver 

Mufplot 

Mobile  Products 

ttam«Tags 

Thruline  Wattmeter 

Plug -in  Element 

Slinky  Dipole  Chart 

VIK-Dubher 

Thin -Coder 

Memory  Dialer  Chip 

Satellite  Stereo 

Hi-Rizer  Antenna 

DDRR  Range  Extender 

440-MHz  DDRR 

ATV-2  Converter 

Satellite  Program 

TMC-lB  Interface 

Silver  Max  Disk 

Crossover  List 

AC  Power  Backup 

Antenna  Tuner 

Antennas 

Control  Chip 

DTU-12   Data   Display 

Digital  Wattmeter 

DX-1000 

Power  Interrupter 

I SO- I 7  Magnum  Isolator 

Antenna  Tuners 

Photovoltaic  Panels 

Photovoltaic  Panels 

BP-4  Beeper 

TU-470 

ROM-116  Interface 

Headlights 

WARC  Bends  Kit 


RTTY  Modem 
TVRO  Receiver 
Packet  Radio  TNC 
Counter-Timer 
Frequency  Counters 
Antenna  Preamplifier 
Scanner  Converter 
Receiver  Multicoupler 
Quartz  Crystal  Guide 


JUN 

UK* 

FEB 

100 

AUG 

116 

JUN 

101 

JAN 

142 

AUG 

116 

SEP 

108 

SEP 

107 

MAY 

126 

SEP 

106 

MAY 

124 

OCT 

182 

FEB 

L00 

KAR 

122 

MAY 

126 

APR 

117 

KAY 

124 

DEC 

115 

AUG 

116 

MAY 

124 

SEP 

10B 

AUG 

116 

AUG 

116 

HAY 

126 

scv 

115 

MAY 

126 

JUL 

118 

HAR 

121 

APS 

118 

NOV 

115 

FEB 

101 

MAR 

121 

MAY 

126 

JAM 

143 

NOV 

116 

MOV 

116 

SEP 

106 

OCT 

102 

DEC 

119 

NOV 

IIS 

MOV 

115 

A??. 

116 

JUL 

110 

DEC 

lie 

FEB 

1*0 

APR 

116 

FEB 

101 

APR 

116 

JUL 

119 

KOV 

115 
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TITLE 

DESCRIPTION 

HAL 

MPT3100  Software 

HAL 

RTTY/CW  Term  I  rial 

HAL 

CT2200  Terminal 

HAL 

ARQ100  0  AMTOR  Terminal 

Hamtronics 

1983  Catalog 

Hamtronics 

DTMF  Decoder  Module 

Handi-Tek 

Battery  Eliminators 

Heil  Sound,  Ltd. 

Transverter 

Bell  Sound,  Ltd. 

Remote- Base  Control 

Bell  Sound,  Ltd* 

FM-lflT  Transceiver 

Bustler 

G7-220  Antenna 

Bustler 

<-MB3  Antenna 

Hustler 

T riband  Vertical 

Bustler 

440-MHz  Vertical 

Icon 

IC-290H  2m  Transceiver 

Icom 

IC-R70  Receiver 

Icon 

TC-751  HF  Transceiver 

Icom 

IC-120 

Industrial  Computer 

5-100  Function  Boards 

International  DX  Club 

Review  Supplement 

International  Radio 

Kenwood  Filter  Kits 

International  Solar 

Solar  Battery  Charger 

J*C«  Sprott  W9AV 

Horse  Code  Translator 

Jamqco  Electronics 

Adjustable  Power  Supply 

Jim  Grubbs 

Prokey  CW  Software 

John  Tfurek  K3PGP 

RTTY  Software 

Kenwood 

R-2000  Receiver 

Kenwood 

TS-430S  Transceiver 

Kenwood 

2-Meter  Mobile  Xcvrs 

KLM  Electronics 

I43-150-I4C  Antenna 

KLM  Electronics 

BT  Power  Amplifiers 

Larsen 

Test  Mount  Adapter 

Lee-Art,  Inc. 

Belt  Buckle 

Magnum  Distributing 

Maxcont  Antenna  Matcher 

Magnum  Distributing 

Maxcom  Antenna  Matcher 

MCM  Communications 

uaiwa  Linear  Amplifier 

HPJ 

Video  Control  Center 

MFJ 

RTTY/CW  Interface 

MFJ 

HFJ-313  Converter 

MFJ 

BT  Power  Amplifiers 

MFJ 

Digital  Clock 

Micro  Concepts 

Repeater  Controller 

tficroeraft  Corp. 

High-Res  sstv  Converter 

Hicrofish  Software 

VIC-20  RTTY 

Microlog 

AIR-1  TL? 

Microwave  Filter  Co. 

Tunable  TVRO  Filter 

Microwave  Filter  Co. 

30-Meter   Ant-  Coil 

Microwave  Filter  Co, 

Maxi  Baluns 

Microwave  Filter  Co, 

440B  FM/FF  DC  Inserter 

Midi an  Electronics 

Channel  Scanner 

Mitronix 

KA9FSQ  CW  Modem 

MX  Products 

HS-700  Headset 

National  Microtech 

Apollo  X-1D  Antenna 

National  Microtech 

Satellite  Receiver 

Non-Linear  Systems 

Frequency  Counters 

Non-Linear  systems 

Test  Adaptor 

Non-Linear  Systems 

Test  Leads 

OK  Industries 

IC  Inserters 

P,C,  Electronics 

Kreepie-Peepie 

Palomar  engineers 

DTMF  Decoder 

Poly Phaser  Corp, 

Impulse  Suppressors 

PolyFhaser  Corp* 

Lightning  Protector 

Royal 

Contact- B0  RTTY  Program 

Russ  Software 

Data  File  Maintenance 

Simpson  Electric  Co, 

467 E  LCD  DMM 

Simpson  Electric  Co* 

479  DHH 

&HR,  Inc. 

Facsimile  Recorder 

Tayco  Communications 

CATV  Converter 

Tel tone  Corp, 

DTMF  Receiver  Kits 

Ten-*Tec 

Antennas 

Ten -Tec 

2591  BT 

TET  Antenna  Systems 

Swiss  Quad  for  6  Meters 

Thertnax  Corp. 

TC25G  Generator 

Tokyo  Hy-Power  Labs 

VHP  Linear 

Tripp- Lite 

DC  Power  Supply 

Ungar 

930ft  Soldering  Iron 

Ungar 

9A00  Soldering  System 

Ungar 

Soldering  Irons 

Unga  r 

Soldering  System 

Unique  Communications 

New  Catalog 

Universal  Electronics 

Multi^Mode  Receiver 

universal  Electronics 

RTTY  Publications 

US  Fiberglass 

Stage  2  Antennas 

Varian  Associates 

Frequency  Chart 

Yaesu 

HF  Transceivers 

Yaesu 

FT-7  26R  Transceiver 

OPERATING 

AUTHOR 


ISSUE 


TITLE 


DESCRIPTION 


AUTHOR 


MAR  121 

RECEIVING 

JUN  101 

OCT  103 

Hake  Room  for 

NOV  115 

More  Ago 

MAR  120 

The  Magical 

JUL  11« 

Audio  Filter 

APR  116 

Reveal  the  Receiver 

JUL  US 

Behind  the  Specs 

SEP  107 

OCT  103 

SEP  108 

REPEATERS 

OCT  103 

NOV  116 

An  Alarming 

DEC  118 

Procedure 

JAN  143 

Superman's  Repeater 

JAN  143 

Control  System 

SEP  106 

The  o-Haster 

OCT  103 

Cavity  Filter 

SEP  107 

The  COR  of  a 

JTJN  100 

Reliable  Repeater 

DEC  120 

Ironclad 

FEB  101 

Repeater  Control 

JAN  143 

MAY  12 B 

SEP  108 

REVIEWS 

FEB  101 

MAR  121 

Advanced  Computer  Cont 

APR  116 

AEA 

JUN  100 

AEA 

MAR  120 

AEA 

APR  117 

AEA 

DEC  119 

AEA 

JUN  101 

AEA 

SEP  107 

Alden  Electronics 

DEC  lie 

Autek  Research 

DEC  119 

Azden 

MAR  120 

Blacksburg  Group 

HAY  124 

Buc km aster  Publishing 

AUG  116 

Computer  Applications 

OCT  103 

Connect  Systems 

DEC  119 

Cushcraf t 

MAY  124 

Dovetron 

FEB  101 

Electronic  Rainbow  Inc 

SEP  106 

Foundation  Publishing 

AUG  116 

Galfo 

FEB  1B2 

Gordon  West 

JUL  119 

Harvey-Brain 

OCT  102 

Hell  Sound,  Ltd. 

DEC  na 

Hy-Ga  i  n 

JAN  142 

Icom 

OCT  102 

Icom 

KAY  12S 

Icom 

JAN  142 

International  DXers 

JUN  101 

James  Anderson 

FEB  101 

Kantionicg 

MAR  120 

Kenwood 

JUL  119 

Kenwood 

APR  116 

Kenwood 

NOV  116 

Kenwood 

JAN  142 

Lsrsen 

JAN  143 

Metbeny  Corporation 

AUG  116 

MFJ 

MAR  121 

Falomar  Engineers 

MAY  12  & 

RSGB 

JAN  142 

Santec 

FEB  100 

Ten-Tec 

JUN  101 

Universal  Electronics 

APR  117 

Yaesu 

MAR  121 

JUL  118 

AUG  116 

JUL  118 

HTTY 

APR  116 

JUN  100 

RTTY  Tuning:  The  New 

JAN  143 

Solution 

JUN  101 

Unlock  the  New 

JUL  11& 

Electronic  Ha 11 boxes 

SEP  107 

The  New  Communications 

OCT  10  2 

VBF  Mailboxes 

U*_  X    XU  JLf 

OCT  10  2 

Join  the  Packet  Radio 

APR  117 

Revolution 

JUN  100 

Be  A  RTTY 

NOV  116 
JAN  142 

Rembrandt 

Join  the  Packet  Radio 

Revolution 

MAY  124 

JUL  119 

Live,  Prom  Across 

America-It1 e  Field  Day  J  television  coverage 
Diary  of  a  Partially- 
sighted  Ham  operating  tips 
Rill  Power-Line 

Interference  stop  noise 

How  to  Increase 

Your  QSOs  CW  tips 

Electronic  Hail 
Comes  of  Age  HP  mailboxes 


WB4EMI 
WA6CNN 
K3DK 
NGBYK 

KBVKH 


POWER  SUPPLIES 

Power-Line  Protection t 

The  »eak  Link  stopping  surges        N8ADA 

Higher  Voltage, 

Less  Weight  voltage  quadruplet;     W7CSD 

Pedal  Power:  A  Perfect 

Field-Day  Generator     b i eye le-d riven  supply   KW6B 

Construct  This 

Customized  Power  Supply  5  to  30  Amps  wfOBK 

Construct  the  Callsign 

Power  Supoly  put  your  call  tn  lights  kaIqs 

Unlimited  Guarantee 

for  Power  Supplies      design  parameters      KC0EW 
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JUN 

22 

JUH 

54 

JUN 

52 

SEP 

34 

NOV 

BE 

1 

1 

PEB 

83 

FEB 

84 

APR 

12 

AUG 

e 

NOV 

10 

DEC 

20 

flexible  circuit        M7APE 
notch  filter  wGqif 

make  sense  from  numbers  N6RY 


SATELLITES 

Dp  and  Coming:  Direct- 
Broadcast  Satellites 
Work  the  Russian 
Robot  Ops 

Un  cover  Equipment  for 
OSCAR  Phase  III 
Up  and  Coming:  Direct- 
Broadcast  Satellites 
The  Secret  Telemetry 
of  OSCAR  B 
Build  the  Armchair 
Satellite  Tracker 


TECHNICAL  6  THEORY 

Error  Protection  for 

Digital  Transmissions 

D1 Arsonval 

Dossier 

Smart  Meters:  The 

New  Movement 

Do  You  Know  Where 

Your  Signal  Goes? 

Propagation  Explosion 

on  220 


ISSUE 

MOV  14 
NOV   36 


repeater  alert 
4  independent  outputs 
high-Q  filter 
simple  relay  circuit 

12  outputs 


WA1LCF,K1FNX  JAN  24 
K3IJ  FEB  32 
KB6AL         HAP   74 


WA7SPR 
WA7SPR 


RC-B50  Controller  WA3VUP 

CK-2  Memory  Keyer  WlXU 

BT-1  Code  Trainer  WBBJLG 

Hoscow  Muffler  WlXU 

MBA-RC  Converter  NflRK 

KT-2  Keyer/Trainer  WBBJLG 

AMTOR  TU  AF2H 

Facsimile  Recorder  wlxu 

QF-1A  Filter  WBBJLG 

PCS-4  000  WBBJLG 

Fist  Fighter  WlXU 

Call  Directory  WBBJLG 

Pathfinder  II  KRRK 

Private  Patch  AG9V 

A3/A73  Tri bander  AG9V 

Widget  WB8JLG 

Satellite  TV  Receiver  WB9ZNU 

The  Rest  of  Hani  Radio  N8RK 

Apple  RTTY  Program  AE5V 

Code  Tapes  WBSJLG 

Seychelles  Saga  WlXU 

HC-3  wic  Cartridge  WB8JLG 

TH7DX  Tribander  KlXR 

R-70  Receiver  WA2VSH 

TR-7  20  WlXU 

IC-7  51  Transceiver  WBGTQV 
Shortwave  Equip,  Review  AG9V 

Ghost  Fighter's  Guide  N8RK 

Harosof t  RTTY  Program  WBBBTH 

Panadapter  KlXR 

TS-430S  WA4BLC 

Tfi-6400  K1KA 

TR-95B0  KlKA 

Mobile  Mount  WBBJLG 

LJM2KR  Storm  Alert  K9MX 

Econo-Tuner  WBBJLG 

PT-407  Antenna  Tuner  WBBJLG 

VMP/UHF  Manual  WBBJLG 

ST-uP  Handie-Talkies  W2IVS 

Coreair  Transceiver  WlXU 

RTTY  Callbooks  WBBJLG 

FT-102  WBBJLG 


tuning  indicator        WB20SZ 
how  to  use  MSOs         WB70WG/9 
computer  communications  AF2M 
digital  cnmiaun lections  WA76XD 
designing  RTTY  pictures  WA20QJ 
Part  II  WA7GXD 


new  entertainment 
Russian  satellite  use 
flea-market  shopping 
Part  II 

decoding  information 
OSCAR  tracker 


block  coding  W9JD/2 

how  meters  vork        WlOLP 
error-correction  system  W4RKL 
radiation  pattern       H41IH 
field  test  results     W9MKE 


AUG   24 
DEC  lflP 


JAN 

126 

FEB 

104 

WAR 

104 

MAY 

120 

JUN 

103 

JUL 

120 

NOV 

98 

FEB 

102 

MAY 

ne 

MAR 

104 

APR 

103 

FEB 

106 

JUN 

104 

NOV 

99 

JUL 

122 

KAft 

107 

JAN 

126 

APR 

104 

APR 

104 

JUL 

120 

JUN 

104 

MAY 

lis 

JUN 

104 

FEB 

102 

NOV 

100 

DEC 

1^9 

DEC 

IS* 

OCT 

110 

APR 

102 

MAY 

116 

JUN 

102 

OCT 

109 

NOV 

97 

APR 

102 

JAN 

12B 

OCT 

110 

FEB 

105 

JUL 

119 

OCT 

109 

MAR 

105 

MAR 

108 

MAY 

116 

MAR  10 

APR  44 

HAY  40 

SEP  19 

SEP  23 

OCT  28 


NSRE 

FEB 

3B 

K4TWJ 

FEB 

44 

KfiKLY 

MAR 

IS 

NBRK 

MAR 

26 

KSOM 

MAR 

52 

K3LF 

MAY 

84 

FEB  M 

JUN  10 

JUN  42 

AUG  56 

AUG  90 


TITLE 

DESCRIPTION 

AUTHOR 

ISSUE 

TEST  GEAR 

Ring  of  the  Pulse 

Generators 

multi-purpose 

WA3HJS 

JAN 

108 

4-Totie  Audio  Oscillator 

-Potent  Troubleshooter 

computer-control  led 

W7BB)l 

FEB 

20 

Take  Your  IC's 

Temperature 

keeping  them  cool 

VOKBM 

MAR 

78 

Save  Money  On 

Used  Meters 

meter  tester 

W3QOM 

JUN 

19 

Construct  the  Cyclops 

Dip  Meter 

single-coil 

W4ATE 

JUN 

26 

Two  Meters  for  the 

Price  of  One 

using  shunts 

KB2JN 

JUN 

34 

Get  Accurate  with  the 

Digital-Grid  fteter 

power  meter 

N1II 

JDN 

5& 

Hot-Spot  Metering — 

Automatically  I 

money-saving  designs 

W4RNL 

JUN 

56 

Put  Together  the 

Shawnee  Logic  Probe 

CMOS  and  TTL 

Roth 

OCT 

56 

Make  a  Good  L-Meter 

Even  Setter 

two-stage  buffer 

WB1HK0/6 

DEC 

94 

TRANSMITTING 

Action  Machine 

for  20 

Ssb  transceiver 

HB5IPH 

JAN 

12 

Fun-Equipment 

Revisited 

transmitter  fc  amplifier 

WA&RBR 

JAN 

4a 

Your  January  Hooe- 

Brew  Project 

SSB  exciter 

VE7DOD 

JAN 

92 

The  Pun- Vac t   A 

Synthesis  of  Old  i  New 

1-tube  transmitter 

WAflRBR 

KAR 

32 

Construct  This  Classic 

Transmitter 

HF  tube- type 

W1BG 

HAY 

14 

wore  Stable  Than 

A  Rock 

10-Hflz  generator 

DJ3HW 

JUL 

32 

The  Six-Meter  Vfo 

rhat  Won't  Quit 

rock-steady 

N7APE 

NOV 

46 

rVRO 

■ 

Build  the  Deadeye 

3ish  Controller 

rotator  control 

W5JG 

APR 

B4 

rvRO 

r  rouble  shoo  ting 

helpful  hints 

NSRK 

DEC 

40 

/HF  &  DP 

rne  Aiiidzing 

^ylindrabola 

microwave  antenna 

HA4UDL 

SE 

P 

54 

cars^iNyn^jr^icA"T-KZ#^js 


HAS 
MOVED!! 


New  Address:  13313  Forest  Hill  Rd. 

Grand  Ledge,  Ml  48837 

New  Phone: 

{517)626-6044 


6-10  P.M. 
Sun.  thru  Thurs. 


MICROWAVE  COMPONENTS 


25  MW  EXCITER 

45  MHZ  SUBCARRfER 
AM  VIDEO  MODULATOR 
50  MW  UP  CONVERTER 


$49.95 
$19.95 

$19.95 
$149.95 


GIZMO  ELECTRONICS,  INC. 


P.O.  BOX  1205 

PITTSBURG,  KS  66762 

PH.  316-2318171 


■22<i 


Kansas  residents  3%  sales  tax 


MM  HELP 


I  have  unfortunately  lost  the  January, 
February,  March,  and  April,  1901,  issues 
of  73  as  well  as  the  November,  1962.  issue. 
I  will  pay  any  reasonable  price  for  those 
issues  in  good  to  fair  condition. 

William  Ward  DA2XA/W4PCK 

USMCA  Wuerzburg 

CPO 

APO  NY  09801 

I  am  looking  for  a  manual  for  the  Ham- 
marlund  HO- 100  receiver  I  have  manuals 
for  the  following  available  for  trade: 
BC-348,  AHR  16,  Heath  OX-40,  Heath  Q*9 
oscilloscope,  TV-7U  lube  checker,  ARN-6, 
and  AHC-3  T67A. 

Loren  Willis 

Box  282 

Farmland  IN  47340 

I  would  like  to  find  some  CB  radios  that 
were  made  from  1968  to  1972  I  do  not  care 
whether  they  work  or  not,  as  long  as  the 
transformers  are  not  burned  up  and  they 
have  crystals  In  them. 

Tony  E.  By  run i 

1449  N.  Midwest  Blvd.  #402 

Midwest  City  OK  73110 

I  would  like  to  hear  from  US  and  foreign 
teachers,  students,  and  radio  clubs  that 
want  to  participate  in  an  educational  re- 
source net  tor  public  schools.  I  can  also 
provide  advice  Lo  those  who  are  beginning 
or  reactivating  a  schooi  station. 

Michael  Henderson  N6JFD 

Box  331 
Somis  C A  93066 

I  am  trying  to  gel  information  on  using 
TTL  logic  devices  to  control  117-V-ac  out- 
puts. I  am  using  the  information  to  halp 
disabled  persons,  and  any  assistance 
would  be  appreciated. 

&  Raigner  N7BNP 

626  NE  Floral  PL 

Portland  OR  97232 

I  need  help  in  converting  the  "Open 
House11  program,  which  appeared  on 
page  72  of  the  January,  1979,  issue  of  Kilo- 
baud Microcomputing.  The  program  was 
written  in  Wang  Basic,  and  I  would  like  to 
use  it  on  a  TRS^SO  Model  I,  level  II 

Lisle  T.  Hlnes  K2QLA 

4  El  I  wood  Ave. 

Cortland  NY  1304& 


ROYAL 


I  am  looking  lor  a  schematic  and  power 
transformer  data  for  a  Knight  wideband 
o&c Bioscope.  I  will  pay  shipping  and  du- 
plicating costs. 

Torgny  Karlsson  SM7CFQ 

Sandormsvagen  7 

S-260  41  Nyhamnslage 

Sweden 

I  am  searching  for  schematic  diagrams, 
operating  manuals,  and  service  manuals 
for  the  Raynav  3000  LORAN-C  navigation 
system.  Piease  write  before  sending  ma- 
larial. 

Bruce  Rahn  WB9ANQ 

410  Coronado  Trail 

Enon  OH  45323 

Wanted:  info  on  the  Electromca-360 
1 0-meter  mobile  AM/SSB  transceiver.  J 
would  like  to  modify  the  clarifier  to 
operate  on  transmit  as  well  as  receive.  I 
would  also  like  to  know  if  there  is  an  Amer- 
ican vers  ton  of  this  European  market  rig. 

ssg  Gary  E.  Kohtala  DA2XF 

USAFS-A,  Box  1415 

APO  NY  09458 

Can  anyone  provide  information  on  the 
Ai radio  model  TRA-10;  Hewlett-Packard 
SHF  generator  model  670JM;  ANiSRD-11 
direction  set;  BC-1141-C  and  BG114Q-H 
mine  detector  set;  PP-63  power  supply; 
and  1-IJ-S  radio  compass  adapter,  manu- 
factured by  Electronic  Supply  Co.? 

John  C.  White  WB6BLV 

560  North  Indiana 

Portervllle  CA  93257 

I  am  desperately  in  need  of  the  sche- 
matics and  operating  manuals  for  a  Halli- 
crafters  S-107  receiver  and  a  Globe  Scout 
model  680  transmitter.  I  will  gladly  pay  for 
the  cost  of  copying  and  mailing  the 
documents. 

Richard  Metro  KA20WH 

201  -D  Sprmgmeadow  Drive 

Hoibroo*  N¥  11741 

I  want  to  substitute  a  4CX250  tube  for 
the  two  5728  tubes  In  the  Heath  SB  200 
linear.  I  think  I  have  seen  an  article  on  It  in 
one  of  the  ham  magazines.  Can  anybody 
help  me  locate  that  article? 

Pale  Govorko  K6MMT 

336  Damming  Rd 

Sequim  WA  96362 

CONTACT-SO     MARKII 
TASSO     MOD.  Ill-iV 


"RTTY  your  TRS-BG  with  CONTACT-80!" 

SOFTWARE  FEATURES,  DISK  &  CASSETTE  VERSIONS:  BAUDOT-ASCII- 
MORSE  •  Morse  AUTOSVNC,  FIST  FIXER  •  TRhSPLIT  screen  • 
"Unlimited"  STORED  MSG  sfzes  •  AUTO  BUFFER  ALLOCATION  •  HARD- 
COPY  •  AUTO'lD'ing  •  TIME/DATED  X-missions*  NAME  LINE  *  AUTO 
DIDDLE  •  Scm  COUNTERS-CLOCK  OSCILLOSCOPE*  CLOCK  KEYING  * 
K/B  ROLLOVER'RfcPEATING  KEYS  •  Fast  flexible  \(Q  •  Full  EDITING  using 
"word  processing  techniques'" 
ADDmONAL  DfSK  VERSION  FEATURES: 

SAVE-LOAD'KILL-DJR  •  AUTO-MONitor  •  Fiie  REVIEW  2  way  MSG 
SELCALL,  a  "PERSONAL  MSO"»  AUTO-LOAD, 

With  CONTACT-80  INTERFACE  <1-KHz  CW  Tone  DECODER,  mates  with  any 
stand-alone  TTY Terminal  Unit.) , . . .$199 

With  MFJ-1224  RTTY/CW  COMPUTER  INTERFACE,  P/S  and  Royal  MFJ 
ADAPTER.  A  COMPLETE  FULL  FEATURE  SYSTEM?,  $239 
Guaranteed  •  Include  Amateur  CALLSIGN  •  POST  PAID 

ROYAL,407ConkleRd.,  Hampton, GA 30228    ^  l50  Tel. (404)9*6-9314 


See  List  of  Advertisers  on  page  130 
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Chod  Haras  VP2ML 

Box  4881 

Santa  Rosa  CA  95402 

XU  KAMPUCHEA 

Late  this  past  summer,  several  stations 
appeared  on  the  amateur  bands  from  Kam- 
puchea flc*mertv  Cambodia).  These  ama- 
teurs were  operating  under  all  international 
amateur-racho  regulations,  from  within  the 
internationally  recognized  holders  of  that 
country  Their  licenses  were  Qr anted  direct- 
ly by  the  prime  minister  ol  the  gov©mme«t. 
in  tact,  the  callsjgn  of  the  first  amateur  sta- 
tion, XUiSS,  reflected  the  initials  of  the 
prime  minister.  Son  Sinn  Yet  the  chances 
Of  contacts  with  XUISS  counting  for  DXCC 
credit  are  sum, 

The  XUISS  and  other  XU  capstans  gener- 
ated an  understandable  amount  of  commc* 
tion  on  the  DX  bands  Understandable  be- 
cause no  legitimate  Cambodian  station 
has  been  on  the  air  In  many  years — since 
the  last  Americans  left  in  the  early  70s.  Bui 
this  excitement  is  Ukety  to  be  to  no  avail, 
since  the  XUISS  OSL  cards  will  probably 
suffer  a  fate  similar  to  those  of  XZ5A:  Aft 
curios,  not  DXCC  counter*. 

The  amateur-radio  operations  in  Kam- 
puchea do  bear  a  striking  similarity  to 
those  in  nearby  Burma  The  XU1SS  opera- 
lions  were  conducted  under  trie  auspices 
of  the  KPNLF  (Kampuchea  People's  Na* 
lional  Liberation  Front),  which  Is  the  "exile" 
government  of  Kampuchea  The  KPNLF  is 
the  leading  member  of  a  loose  coal l lion  of 
political  parties  called  "Democratic  Kam- 
puchea." Democratic  Kampuchea  is  the  of- 
ficially recognized  government  of  the  coun- 
try, even  I  hough  I  hey  physically  occupy  one 
tiny  corner  ol  the  country. 

The  socialist  KampuChean  government, 
which  gained  power  through  force  of  arms, 
lacks  International  recognition  {by  non 
communist  countries).  The  Democratic 
Kampuchea  coalition  retains  the  Untied 
Nations  seal.  But  for  "practical"  purposes 
(as  opposed  to  diplomatic  purposes),  the 
socialists  are  In  charge-  And  they  don't  like 
amateur  radio,  So  where  does  this  tangled 
web  of  International  politics  leave  XU1SS7 
Probably  out  in  I  he  cold, 

You  can't  fault  the  XU  amateurs  for  try- 
ing. The  amateur  operation  is  pari  of  the 
International  support  for  the  many 
thousands  of  Cambodian  refugees  near 
the  Thai -Cambodian  border.  Each  day 
many  volunteers  from  all  over  the  world. 
Including  several  Japanese  amateurs, 
crossed  the  border  with  day  passes,  to  aid 
In  the  refugee  work.  These  Japanese 
hams  set  up  an  amateur  station  in  Amp! I. 
near  the  Thai  border,  on  aptly  named 
"Ham  Avenue."  The  Japanese  hams  were 
restricted  to  daytime  operation,  because 
of  their  volunteer  ©order  passes,  but  they 
trained  some  native  operators  for  late 
night  contacts  and  to  continue  on  the  air 
after  the  Japanese  returned  home, 

So  here  we  have  a  bunch  of  hard-work- 
ing volunteers,  setting  up  and  training 
hams  in  a  much-sought-after  country, 
working  with  the  direct  support  ol  that 
country  s  president,  and  it  still  doesn't 
count  for  DXCC.  How  did  we  get  into  this 
ridiculous  position? 

We  nave  to  go  bade  mote  than  10  years 
to  come  to  the  root  of  the  problem.  Before 
Don  Miller  got  caughl  tying  about  his  op- 
erating location,  the  ARRL  DXCC  branch 
generally  assumed  an  amateur  operation 
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was  legitimate.  In  other  words,  the  opera- 
tion look  place  from  within  the  "country" 
Indicated  and  was  not  against  the  law  of 
that  country.  But  after  the  Don  Miller  law- 
suits, the  Leagues  DXCC  gang  started 
getting  fussy  about  proof  I  hat  the  opera- 
tion took  place  as  claimed.  And  to  avoid 


offending  any  potential  votes  at  the 
WARC  International  frequency  allocation 
conference,  the  DXCC  gang  tried  io  avoid 
giving  even  their  limited  "recognition"  to 
amateur  operations  that  did  not  have  the 
lull  support  of  the  country's  government, 
At  the  same  lime,  popular  sentiment  has 
led  to  a  change  En  the  rules  for  defining 
what  is  a  DXCC  "country/1  so  lhat  ll* 
dividual  rocks  and  islands  don't  wind  up 
as  "countries/'  as  we  had  with  St.  Paul 
Island  off  Nova  Scotia,  for  example. 

That  attitude  may  have  been  a  good 
idea  at  the  hme,  but  Its  continued  applica- 
tion has  stifled  DX.  The  flood  of  new  and 


Japanese  amateurs  have  oee/r  instrumental  in  restarting  amateur  radio  throughout  Asia, 
including  Kampuchea  Kart  Miiogvchi  JA1BK  was  a  key  figure  tn  ihe  activation  of  China 
BY  IP.  {Photo  via  The  DXers  Magazine) 


JAtBN's  impressive  shack. 


changing  countries  has  slowed  to  a  mere 
trickle.  The  fine  band  condition*  of  the 
past  few  years  have  brought  up  Ihe  DXCC 
totals  of  many  amateurs  to  the  point 
where  new  countries  to  work  are  essen 
tially  nonexistent. 

This  problem  is  not  due  to  any  lack  on 
the  amateur's  part.  Lack  of  courage  in  the 
face  of  unknown  dangers  is  no  obstacle, 
as  we  saw  in  the  ill-fated  attempt  to  actl 
vate  the  Spratly  islands  Nor  is  expense 
an  overwhelming  factor,  as  the  OX  com- 
munity provided  tens  of  thousands  of  rJoh 
tars  of  support  to  several  ma|or  DXpedl- 
lions  recently.  Nor  have  all  the  older  DX- 
ers  gone  on  to  other  activities.  The  XU  sta- 
tions generated  good  pileups.  and  many 
seldom-heard  callsigns  were  in  there  call- 
ing. So  the  DXers  are  listening;  they  lust 
don't  hear  much  that  excites  them. 

A  Modest  Proposal 

So  what  can  we  do  to  inject  some  new 
hfe  info  the  DX  world  and  reward  the  ef 
forts  of  these  hard-working  and  well- 
meaning  amateurs,  such  as  the  XU  gang, 
without  opening  wtde  the  gates  to  encour^ 
age  potential  cheating?  One  way  might  be 
to  initiate  a  "Wld  Cafd"'  for  DXCC  The 
ARRL  DXCC  group  would  have  a  middle 
ground,  a  third  alternative  to  the  present 
'accepted  for  DXCC  credit"  or  'not  ac- 
cepted." The  third  alternative  would  be 
granted  to  operations  such  as  the  XU1SS 
effort,  that  isT  to  well-meaning  amateur 
operations  unquestionably  within  the  bor- 
ders of  the  country  claimed  but  unable  to 
meet  full  DXCC  requirements.  Other  types 
of  amateur  operations  which  might  (all 
under  the  same  category  would  be  times 
when  the  local  authorities  give  verbal  per- 
mission for  amateur  operation  but  won't 
grant  a  written  license.  Or  an  effort  such 
as  the  1S1CK  expedition  into  the  Spratly 
group.  Each  DXer  would  be  allowed  one 
Wild-Card  confirmation  each  year,  from 
the  ARRL's  list  of  eligible  Wild  Card  oper- 
ations. 

This  proposal  leaves  the  majority  of  the 
DXCC  rigmarole  unchanged  while  provid- 
ing at  least  some  Incentive  for  amateurs 
on  both  ends  of  the  plleup  to  keep  trying, 
Any  change  in  Honor- Roll  standing  or  rel- 
ative positions  would  be  gradual,  over  s 
period  of  years.  Longevity  will  continue  tc 
be  the  single  most  Important  possessor 
for  Honor  Roll  status,  ae  each  year  of  DX 
activity  means  another  potential  Wile 
Card 

The  DXCC  branch  should  welcome  the 
additional  alternative,  as  it  gives  them  ar 
"out"  In  otherwise  sticky  situations,  Foi 
example,  when  we  wanted  to  win  Japan4: 
support  for  the  lARU's  WARC  band  pro 
posals,  the  ARRL  made  7J1RL,  OklnaTor 
Shrma.  a  separate  DXCC  "country"  am 
later  had  to  delete  It  How  much  simpler  I 
would  have  been  to  make  7J1RL  a  Wile 
Card!  Or  take  the  case  of  4U1UN,  wher* 
the  League  either  had  to  alimlnad 
4U1ITU,  in  Geneva,  or  say  a  separati 
"country"  existed  in  downtown  Manhat 
tan. 

Win  the  League  go  for  this  idea?  istev 
ideas  have  not  had  a  good  history  at  22 
Main  Street  especially  around  the  D> 
desk.  Bui  OX  sentiment  is  rising  for  somt 
changes,  serious  changes,  tn  the  DXCC 
rules  and  administration  Some  other  pes 
si  bill  ties  are:  scraping  out  the  system  am 
replacing  it  with  a  totally  new  one  (ova 
the  dead  bodies  of  many  hundreds  of  Hoc 
or  Rollers  and  near-HR  DXers),  or  simpl 
granting  "OXCC-Counter"  status  to  an 
well-run  expedition  regardless  Of  the  ic 
cation.  Dry  Tortugas?  Water  island?  Prlb 
lot  Islands?  The  League  could  deim 
guidelines  for  ftow  the  expedition  operai 
ed,  without  regard  as  to  where  Fred  Las 


K2TR  would  return  to  the  sanitary  landfill 
In  the  middle  of  Lake  Ontario,  where  he 
activated  WD2UMP  back  when  the  FCC  is- 
sued such  calls.  And  why  not?  is  this  any 
more  absurd  than  the  system  we  have 
now?  At  least  It  would  be  a  lot  mere  inter- 
esting I 


NOTES  FROM  ALL  OVER 

Tom  Gregory  TU2NW  is  up  and  running 
in  Abidjan,  Ivory  Coast.  Tom  runs  a  Ken- 
wood TS^305  with  remote  vfo  Into  an  Al- 
pha amp.  His  antenna  farm  Includes  a 
KLM  KT-34A  at  60\  a  multiband  vertical, 
and  wire  antennas  for  the  lower  frequen- 
cies. Look  for  Tom  around  28555,  21300, 
14155,  7070,  and  3795  on  SSB,  and  20  kHz 
up  for  CW  contacts.  Tom  !lkes  contest  op- 
erations and  is  looking  for  donations  to- 
ward a  contest  keyer.  Donations  and 
QSLs  must  go  via  Mike  Hay  den  AK3F,  PO 
Box  573,  Gettysburg  PA  17325. 

Don  Mears  KX6Q0  is  trying  to  find  for- 
mer KX6  (Kwajaleln)  amateurs— both  resi- 
dents and  DXpeditioners.  Don  hopes  to 
forward  some  of  the  thousands  of  undeliv- 
erable  QSLs  piling  up  on  Kwajalein.  If  you 
ever  operated  KX6,  send  your  address  to 
Don  at  PO  Box  793,  APO  San  Francisco 


Vic  Rivera  2K1CG,  in  the  Cook  islands,  says  he  is  the  QSL  manager  for  WAQQZW/6,  one 
of  the  very  few  DX  QSL  managers  for  a  stateside  station f  (Box  618,  Rarotonga,  Cook  ts.) 


CA  96555.  Don  also  reminds  DXers  that 
KX6    calls    with    a    single-letter    suffix 
(KX6A-KX6Z)  are  Jn  California,  not  Kwa- 
jalein, 
Also  out  in  the  Pacific,  Dave  Patton 


KJ9W  is  knocking  around  the  Guam  area, 
especially  in  contests  with  Tom  N7DZE. 
Dave  hopes  to  hit  spots  such  as  GR9,  DU, 
VQ9,  9V1,  KH1-B,  and  KC6,  mostly  CW, 
QSL  any  contact  with  Dave  via  K9XR. 


New  QSL  Address 

BV2A— Charlie  Moral ler  K2CM,  Rt  1, 
Box  43,  Grantsville  WV  26147. 

Jan  Weaver  N7YL  handles  QSLs  for  the 
following  stations:  T32AB,  T3LAB,  T3LA, 
VR3AR,  W1DDV7C6A,  C6AOV,  and 
KA3BUJ/BR1  (19B1-2).  She  also  has  logs 
from  1976-9  for  VR1AG,  VR1AF,  FK8BG, 
and  VK4FJ7LK  Jan"s  new  address  is:  2195 
East  Camero  Avenue,  Las  Vegas  NV 
89123. 

Follow-Up  from  Previous  Columns 

I  asked  the  origin  of  a  very  funny  "letter 
to  an  insurance  company"  bit  (July),  Three 
widely  scattered  DXers  set  me  straight. 
The  piece  was  part  of  the  repertoire  of 
Gerard  Hoffnung,  an  English  musician 
and  humorist.  Thanks  to  KF4AI,  VE78S, 
and  N1BEF  for  the  Information. 

Rich  Kingston  7P8BC  asked  me  to  clari- 
fy some  of  my  March  column  on  Lesotho. 
Rich  supplied  information  on  only  the  am- 
ateur-radio activities  in  Lesotho;  I  dug  up 
the  background  on  the  country  myself. 
Rich  writes s  "Lesotho  has  a  great  poten- 
tial as  a  tourist  area  with  some  of  the  most 
spectacular  scenery  in  the  world." 


REVIEW 


SHORTWAVE  HOBBY 
EQUIPMENT  REVIEW 

The  Shortwave  Hobby  Equipment 
Review  is  published  by  the  International 
DXers  Club  of  San  Diego  and  is  a  book 
limed  at  providing  information  concern- 
ng  shortwave  receivers  and  accessories 
o  the  shortwave  listener.  The  Review  is 
nade  up  of  reprints  from  the  club's 
nonthly  bulletin  and  is  updated  by  yearly 
supplements  and  quarterly  updates.  It's 
published  In  loose-leaf  form  so  that  op- 
iates can  be  added  easily. 

This  book  is  unique  because  ft  attempts 
o  deal  with  the  technical  area  of  receiver 
lerformance  in  a  decidedly  nontechnical 
way.  These  reviews,  some  written  by 
nembers  of  the  club  and  others  reprinted 
ram  both  domestic  and  foreign  short- 
wave magazines,  don't  read  like  those  In 
}STi  or  even  in  OQ. 

They  are  more  properly  called  user  re- 
iorts,  and  because  several  reports  from 
iifferent  users  are  included  for  the  most 
opular  receivers,  the  book  gives  a  good 
verview  of  the  good  and  bad  points  of  the 
quipment.  There  are  some  technical  re- 
orts  of  receiver  performance  included, 
iways  with  the  editor's  caveat  that  "I 
onT  know  what  this  means,  but  maybe 
ou  do." 

Along  with  reviews,  the  Review  con- 
lins  modification  hints  (generally  non- 
schmcai),  rumors  about  new  receivers, 
jtorials  on  receivers  and  antennas,  and 
ie  random  ramblings  of  Larry  Brockman, 
le  president  and  spiritual  leader  of  the 
lub.  The  book  aiso  Includes  a  section  on 
TTY  'listening," 

Although  the  emphasis  of  the  book  is 
rr  current  shortwave  receivers,  some 
am  equipment  with  general-coverage  ca- 
ability  Is  included.  There  is  a  fair  amount 
f  material  covering  vintage  receivers, 
ving  opinions  as  to  good  and  bad 
odels,  as  well  as  modification  and  spare 
irts  info  on  some  of  the  more  popular 
>at  anchors.  Any  book  that  tells  where  to 
id  spare  ballast  tubes  for  an   R-390A 


can't  be  all  bad!  Receiver  preamps  and 
preselectors  also  are  well  covered. 

The  non-review  parts  of  the  Review  are 
in  some  ways  the  most  interesting,  Larry 
Brockman  is  apparently  one  of  those  fel- 
lows who's  done  a  little  bit  of  everything 
and  has  strong  opinions  about  anything.  I 
think  he's  a  bit  like  Wayne  Green— you 
either  like  him  or  hate  him,  but  either  way 
he's  fun  to  read. 

I  don't  think  I  can  recommend  this  book 
for  the  ham  with  no  interest  Jn  shortwave 
(as  opposed  to  ham}  receivers.  There's 
just  not  enough  material  pertaining  to 
ham  equipment  to  justify  the  cost.  If,  how- 
ever, you  do  play  SWL  and  are  interested 
in  what  the  market  has  to  offer  in  that 
area,  the  Shortwave  Hobby  Equipment 
Review  may  be  the  ticket. 

For  further  information  about  the  Re- 
view and  about  membership  in  the  club, 
contact  the  International  DXers  Club  of 
San  Diego,  1626  Cypress  Street,  San 
Diego  C A  92154-1154. 

John  Ackermann  AGS V 
Green  Bay  Wl 


THe  (COM  IC-751 
HF  TRANSCEIVER 

Considering  the  state  of  the  Entegrated- 
circuit  art,  I  suppose  it  was  Inevitable 
that  an  "amateur"  transceiver  of  this  com- 
plexity would  be  made  available  to  hams 
and  shortwave  listeners.  The  I  com  IC-751 
HF  transceiver  is  an  incredible  package  of 
versatility,  accomplishing  in  one  unit 
what  a  few  years  ago  would  have  taken  an 
outboard  microcomputer  in  addition  to  a 
transceiver. 

As  Table  1  shows,  the  tC-751  Is  really  a 
complete  amateur-band-only  (Including 
WARC  bands)  transceiver  and  an  all  mode 
general-coverage  receiver.  In  addition  to 
what  you  might  expect— CW/SSBJ AM  ca- 
pabilities—there are  also  FM  and  RTTY 
modes  along  with  32  frequency/mode 
memory  and  scanning  facilities,  twovfo's, 


filters,  noise  blanker,  pass  band  and  notch 
tuning,  rock-solid  stability,  and  even  an 
optional  synthesized  voice  to  inform  you 
of  your  frequency.  This  fast  feature  is  par- 
ticularly intriguing  for  the  visually  im- 
paired because  frequency  determination 
is  probably  the  hardest  parameter  to  rep- 
resent non-visually. 

For  this  review,  I  received  the  751  and 
the  optional  IC-PS1E  outboard  power  sup- 
ply. There  are  a  lot  of  options  to  come, 
says  loom,  including  internal  power  sup- 
ply,  external  frequency  controller,  more 
filters,  and  other  goodies.  I  carefully  un- 
packed the  two  boxes  and  found  that 
1  com  had  done  an  excellent  Job  of  protect- 
ing its  products  agatnst  shipping  damage, 
and  everything,  Including  the  documenta- 
tion, was  sealed  In  plastic.  The  32-page  in- 
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Frequency  Range  (MHz:} 

1,800.0—   1.999.9 

3.440.0—  4.099.9 

6950,0—  7.499.9 

9.950,0-10.499.9 

13.950.0—14.499.9 

17.950.0— 18.499.9 

20.950.0— 21.499.9 

24.450.0—25.099.9 

27.950.0—29.999.9 


struction  manual  package  also  included 
some  functional  block  diagrams  and  a 
complete  schematic;  a  two-sided  fold-out 
that  requires  a  Sherlock  Holmes  type 
magnifying  glass  to  read.  But  it's  nice  to 
know  you  have  a  chance  of  tracking  some- 
thing down  should  (dare  I  say  it?)  anything 
go  wrong. 

The  only  connections  required  are 
mike,  key,  antenna,  ground,  and  power 
cable  to  the  separate  supply.  The  power 
supply  then  plugs  into  115-V-ac  power, 
and  that's  that.  Also  included  is  a  hefty  dc 
power  cable  should  you  decide  to  run  the 
751  directly  from  12  V  dc.  But  if  battery 
power  is  contemplated,  don't  forget  that 
at  200  Watts  input  you'll  need  16-18  Amps 
at  12  volts, 

As  I  perused  the  instruction  manual,  I 
soon  found  that  this  wasn't  the  sort  of 
equipment  you  just  intuitively  know  how 
to  operate;  there  are  over  50  operator  con- 
trols, some  of  which  function  differently 


Mode 

Display 

USB 

9.997.0 

GvWRTTY 

9.999.4 

LSB/AM/FM 

10JXJ0.0 

Table  1.  Amateur-band  coverage, 


Table  2, 10-MHz  WWV  carrier  frequency  as 
displayed  according  to  the  scheme  shown 
here. 


The  icom-751  HF  transceiver, 

73  Magazine  *  December,  1983     109 


■ 


The  back  side  of  the  751.  The  legends  identifying  the  connectors  are  much  easier  to  read 
than  the  usual  stamped- in  tetters.  The  vertical  plate  In  the  lower  right  Is  rumored  to  some- 
day soon  hold  access  to  the  microprocessor's  address  and  data  lines. 


depending  on  the  position  or  setting  se- 
quence of  others.  But  after  a  time  of  read- 
ing and  experimenting  and  operating, 
most  things  began  to  make  sense,  1  say 
most  things  because  in  spite  ot  the  751  S 
attempt  to  be  the  last  word,  it  has  some 
peculiarities  worth  mentioning  More  on 
these  later 

The  751  accommodates  both  the  leoro 
IC-HM12  elect  ret  hand  mike  with  fingertip 
freQuencY'Scanning  push-buttons  and  I  he 
IC-SM6  stand  microphone.  Both  are  wired 
tor  the  &-pin  connector  on  the  front  panel 
Included  are  a  buiIMn  speaker  with  very 
good  intelligibility  and  a  two-detent  head- 
phone iack  tor  speaker,  speaker/ phones. 
or  phone-only  operation.  An  external 
speaker  jack  is  also  provided  that  discon- 
nects the  Internal  speaker  when  plugged 
<n.  Audio  is  clean,  crisp,  and  very  strong, 
and  intelligibility  seemed  best  to  me  with 
the  TONE  control  at  full  treble. 

My  Initial  operation  Mas  with  the  gener- 
al coverage  receiver  because  I  figured  I 
couldn't  hurt  anything  by  just  listening. 
When  you  turn  on  the  751,  there's  a  pleas- 
ant alienee  and  the  multi-purpose  meter  Il- 
luminates. The  complex  digital  display  Is 
blanked  for  a  second  or  two,  bui  then  with 
a  definite  relay  click,  the  red  and  blue 
display  comes  to  life. 

The  heart  of  the  751  is  digital,  including 
a  microprocessor,  and  the  logic  is  ar- 
ranged so  that  on  power-up  the  complex 
display  indicates  that  the  transceiver  is 
in    amateur    (HAM)    or    general  coverage 


(GENE)  mode  (depending  on  how  you  last 
left  it),  vfo  A  is  selected,  and  memory- 
channel  01  is  queued  up  first  Ham-band 
coverage  is  confined  to  the  band  seg- 
ments shown  in  Table  1,  but  general-cov- 
erage reception  is  continuous  from  100 
kHz  to  30  MHz. 


Operation 

Suppose  you  wanted  to  check  out  the 
gang  on  21,380,  If  you've  previously  pro- 
grammed, say.  channel  03,  then  you  touch 
the  YTOfM  push-button  and  you're  there. 
Along  with  the  frequency,  the  digital  dis- 
play shows  that  you've  automatically 
been  put  in  USB,  too.  If  no  one  is  there  and 
you  want  to  try  a  favorite  haunt  on  15m 
CW\  perhaps  04  in  memory,  a  very  slight 
twist  of  the  maiot uning  control  clicks  you 
instantly  Into  21.016  in  the  GW  mods.  No 
other  controls  need  be  touched.  If  IS  Is 
dead  and  you  want  to  try  40,  a  pro- 
grammed 05  for  any  other  location  up  to 
32)  and  another  main-tuning-control 
twitch  puts  you  there,  along  with  auto 
conversion  to  LSB.  A  function  switch 
enables  you  to  change  to  USB  or  other 
modes  if  desired. 

The  751  includes  automatic  carrier  off- 
sets for  all  modes— as  shown  in  Table  2. 
So.  when  you  change  modes,  the  built-in 
calibration  to  WWV  always  reflects  accu- 
rate carrier  (or  suppressed  carrier)  fre- 
quency This  is  one  of  the  little  quirks  that 
■a  kind  of  hard  to  get  used  to.  This  means 


The  underbelly  of  the  751,   The  optional  Internally-mounted  H5V-bg  power  supply 
mounts  on  the  bottom  cover  and  protrudes  into  the  surprisingly  open  spece, 


that  WWV  on  10  MHz  Is  displayed  as 
1 0.000.0  even  when  you  know  you  are 
tuned  off  carrier  frequency  for  AM  recep- 
tion. As  far  as  mode  selection  goes,  the 
amateur  conventions  of  LSB  on  7  MHz  and 
below  and  USB  from  10  MHz  on  up  are 
fol  rowed. 

If  for  some  reason  you  have  used  up  all 
32  memory  channels  and  would  like  to 
check  propagation  on  any  or  all  the  ham 
bands,  all  you  need  to  do  is  touch  the 
BAND  select  push-button  and  turn  the 
main-tuning  control.  The  751  is  pro- 
grammed to  start  near  the  Dot  torn  of  each 
band,  the  exact  location  of  which  de- 
pends on  operating  mode — as  shown  in 
Table  3.  A  second  touch  ot  the  BAND  se- 
lect push-button  allows  you  to  tune  freely 
throughout  the  band 

When  you  reach,  for  example,  the  top  of 
a  band,  the  751  jumps  back  to  the  bottom 
of  the  band.  Similarly,  when  you  reach  the 
bottom  of  the  band,  the  next  step  is  back 
to  the  top  of  the  band.  When  you  decide  to 
try  the  next  higher  or  lower  band,  depress 
the  BAND  select  switch  and  rotate  the 
main-tuning  control  to  click  Into  the  ne*t 
band.  For  general -coverage  applications, 
a  similar  sequence  occurs,  but  in  1  MHz 
steps. 

After  you've  made  your  coarse  fre- 
quency selection  via  the  BAND  select 
push-button,  you  have  your  choice  of 
several  tunings  ate  options.  Slowest  Is 
about  2  kHz:  per  rotation  ol  the  main- 
tuning  control.  If  you  physically  tune 
faster,  that  is>  spin  the  dial  witn  a  flick  of 


the  wrist,  the  tuning  control  automatically 
shifts  into  a  faster  rate— about  10  times 
as  fast.  Depressing  the  inning  rate  push- 
button (labeled  T  S)  really  shifts  tuning  in- 
to warp  drive— about  200  kHz  per  rotation. 
If  all  this  sounds  a  little  formidable,  don't 
despair.  You  catch  on  rather  quickly  and  it 
gives  yog  enormous  band,  frequency,  and 
tuning  agility 

Because  the  front  panel  is  already  so 
full  of  controls  and  push  buttons.  I  guess 
(com  had  to  delegate  some  functions  to  a 
different  geographical  location — in  this 
case,  a  small  auxiliary  panel  on  top  of  the 
transcerver  directly  above  the  display 
Here  you'll  find  a  pieamp  attenuator 
switch  that  lets  you  choose  among 
straight-through.  20  dO  ot  attenuation,  or 
15-20  dB  of  gain,  as  near  as  I  could  tell. 
The  Instruction  manual  doesn't  say  what 
the  gain  is.  but  the  pre  amp  does  work  well 
with  little  extra  noise  added  in. 

Also  located  on  top  are  the  MARKER 
switch  and  CALIBRATOR  control,  Be- 
cause the  Internal  logic  of  the  751  auto- 
matically compensates  for  carrier  posi- 
tion and  a  central  synthesizer  is  common 
to  all  bands,  you  need  only  dial  in  WWV  on 
AM,  set  the  display  at  10,0000  MHz,  for 
example,  and  with  the  MARKER  switch 
on,  adjust  the  CALIBRATOR  control  tor 
zero  beat 

Unfortunately  I  found  this  very  difficult 
for  several  reasons.  First,  if  the  WWV  sig- 
nal is  weak  or  exhibiting  a  moderate 
amount  of  GSB  or  flutter,  the  calibrate  sig- 
nal streriglh  overpowers  it  so  that   its 


The  non-ergonomfti  top-panel  controls  Perhaps  they  are  recessed  because  loom  knows 
hams  love  to  stack  equipment  jo  the  ceiling.  But  if  you  cover  them  up.  how  do  you  gel  to 
them? 
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IrVMA  fop  and  bottom  covers  removed,  the  757  struts  its  stuff;  it's  not  tor  the  timid. 
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3 

* 


8 
I 

* 

s 


POPULAR  VALUES  FROM  SPECTRONICS! 


r^ 


TT 


*  *t 


*& 


|*\0  ? 


AM/FM/AIR/PSB/2  METERS! 


ONLY 


$69.95 


plus 
*Z™  UPS 


THE  NEW  PANASONIC 

RF-1405  HAS  IT  ALL! 

Portability  and  practicality 

are  built  nght  in  to  this 
newest  Panasonic  receiver. 

not  to  mention 
LOW  PRICE! 

*  AC/DC  power 

*  AM  525-1610  KHi. 

*  FM  86-108  MHl. 

*  AIR  108-136  MHz 
'  PSB  136-174  MHz 


Put  Your  Computer  "On-The-Air" 
The  Interface™ 

List      M  49.95 

Plus  S3. 00  Shipping 

Your  personal  computer  becomes  a  complete  GW/RTTY/ASGII 
send  and  receive  terminal  with  Tf»  lnttrf*c«  Unking  it  to  your  trans- 
ceiver. 

It  you  own  an  Apple  II  or  Apple  II  Plus.  Atari  400  or  BOO,  TRS-80 
Color  Computer,  or  VIC- 20,  The  Interface  w Hi  put  your  computer  "On 
The-AIr". 

Software  tor  each  system  features  split  screen  display,  buttered 
Keyboard,  status  display,  and  message  pons  Attach  any  Centronics 
compatible  printer  lor  hard  copy.  Software  is  available,  on  disfc*m 
for  the  Apple  and  program  boards  for  the  olnefs.  at  additional  cost 
Apple  Atari  VIC-2G  TRS-BOC  Tl-99  VlC-20  Commodore  64 
diskette  board  board  board  board  Hamtea  Hamiext 
$29.95        $49.95     $4995       $59.95      S99  95    $99  95  S9995 
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0*0WU 


HI  MINE 


83-5? 


$1995 


PLUSH  50 UPS 


*  7"  Bud  LED  Numerals 

*  24-Hr  Memory  Alarm 
■  1  Viaf  Wirrant«« 


KEN  TEC 

24  HOUR  DIGITAL 
MILITARY  TIME 
ALARM  CLOCK 


■  Drowse  Conlrol 

•  Dart;  Brown  Walnut  Grain 


>aei*rt*Hi'r  vox 

PORTABLE  TRANSCEIVER 


B&W  PORTABLE 
APARTMENT  ANTENNA 


FAMOUS     EAVESDROPPER 
SW  RECEIVING  ANTENNA 


ICOM  HEADQUARTERS 

ICOM 

IC2A, 

IC2AT 


tCOM 
I  CIS* 


t*^1 


•  Co^ttacr 

■  OmHif 

■  tftriaiite 

*  Ai'moab* 


CALL  FOR  PRICE  &  AVAILABILITY 


SUB  AUDIBLE  TONE 

HEADQUARTERS 
ENCODERS 


29 


95  il  roping 

fir_H    ito<ii  r  uSA  oftivi 


We  slock  Commumcafions 
Sptciattata  SS  32  ir-d  SS  3?M 
encoders  for  mosl  an*  mohife  or 
handheld  dD£i ■canons  mciud 
■  ng  tfve  very  PGPu!4r  Iconv 
Handh«idi 


•  tip  to  Vt  fruit  FM  Iran  snii  lung 

•  Hands  free    VOX  operation 

•  Liqw  wa+g^r  —  less  than  9  Ot 

Vafuable  aid  for  Amateur 
use  m  antenna  installation 
tuning/pruning,  field  day. 
etc  plus  hundreds  ol  ap 
plications  in  home 
business  sports  and 
recreation  Uses  9  volt  bat- 
tery (not  supplied  ] 


*%    20  >no  #Q  m»»ii  Atnateu*  hnst 
tut  tw  DC  b*ndl  i"  Hit*  r*^g»«  "JM 


AMECO 
PREAMPS 

*d*J  13  00 
Cofli"  USA  omrt 


59 


95 


thippmq 
[Com  lUSi 


REPLACEMENT  NICAD 
FOR  WILSON/YAESU 


*LFJ  S53&5 

Motel  PI  fit  (240V)  S57  95 

Model  PT  2  179  95 

Model  PT  2E  f240V*  144  ft* 


s26 


95 


pkn  12  00 
trupptof 


f.ts  v^'Json  Mam  »i. 
and  Mi'h  IV  plus 
Yaesu  FT  20?  500 
MAH.  117  V  *iic**t 
Cadmium 


MORGAIN  MULTI  BAND  ANTENNAS 


"'    I       I        inTT^^ 


SS 


3> 


Add  $500 

far  shipping 

(Conn  U.S.A.J 


SONY  VALUES! 


5TM0HD/A  BO/40  MTr  bands  (69) 
75/40HDJA  75/40  Mir  bands  (66i 


99.00      75*1 0HO/A  75/4  0/20/ 1 5/ 10  Mtr  (66)       126.95 
94.50      80  10HQ/A  80/40/20/15/10  Mir  (69)       132.00 


FAMOUS  AVANTI  THRU-GLASS 
MOBILE  ANTENNA 


s&>  s32 


95 


plus 
S3  00 

pupping 


\m  Avriiili  Un-Glass  is  (he  liml  Iwo 


gws>  (ind  irrfrcmds  «jnu 
-:s  mrougn  the  glass    Ex 

IrtfjTielv    Qw  VSlrVB  is  achieved  fiy 

,iU|usfmg  special  1u> |       1 1  on 

lung  iielwork  inside  Ihg  wrtii 
Lie    Can  tie  fl^siiy  rfifnuved  Id  cai 


^iv  cQrTTmumcatiocis  antenna  ihaf    iAfasrt.es  wiirwui  specidi  irn. 


2.8  dbd  GAIN 
BASE  ANTENNA 

S15D0^» 

"■:•:■■ 

4<»¥  Qfy 

Here's  an  inexpensive, 
omni-direcftonai,  144-148 
MHz.  V;  wave  antenna 
Fits  tft"  mash  50  ohm 
impedance,  A  real  problem 
solver! 


iCF-aaoo 


plus  £2  00 

shipping 

(Cortti  US  j 


3? 


6-BAND^  *i 

POCKET  WORLD  RECEIVER 

•  6-Dand  pochel  world  recefver— SW  1-5,  okus  MW 

•  Extremely  comnact  and  lightweight— rjalm  s^ed! 

•  SW  &and  spread  tfial-easv  Tun.'nn  •  "  -^  -  rwlfirjioi 

9-BAND  ICF-7800A  $1  09.95 

plus  £2.00  UPS 


*r^v   nripippi       CALL  0R  WRITE    MASTER  CARD   VISA,  MONEY  ORDERS,  PERSONAL  CHECKS  TAKE  3  WEEKS 
TO   ORDER:     TO  CLEAR.  ACCEPTED    INTERNATIONAL  ORDERS  WELCOME,  PLEASE  REQUEST  PRO  FORMA 

INVOICE     ILLINOIS  RESIDENTS  ADD  6%  SALES  TAX, 

MON    THRU  WED  9  30-6  00   ThuRSFRI   9  30-8  00.  SAT  9  30  3  00 


HOURS: 


STOP  BY  AND  VISIT  WHEN  IN  THE  CHICAGOLAND  AREA!! 


"MULTI-BAND  SLOPERS" 

160,  80,  arid  40  meters 

Outstanding  DX.  performance  ot  siopers  is  well  known.  Now  you  can  en- 
joy 2  of  3  band  BIG-SIGNAL  reports!  Automatic  bandsw itching  ■  Very 
low  SWR-Coax  feed-  2kw  power  ■  Compact  "Ground  or  tower  feed 
•  Hang  from  any  support  25  ti.  high  or  higher  -  Easy  to  install  •  Very 
low  profile  -  Complete  Instructions  -Immediate  shipment- Check  ok 

3  BAND  SLOPER    160,  SQ.  &  40fVteterS    60  U.  long         g  ^3-SS  M .ppd 


2  BAND  SLOPER-  80  &  40 Meters  ■  41  U.  long 


&  30.oo   trt.ppd 


3-BANP  NO  TRAP  DIFQLE,16Q,  80,  S40M- 113ft.  long 
2-BAND  NO  TBAP  DIPOLE,  50. &  4QM  -  84ft.  long 


$  66. oo  frt.ppd 


5  49  oo  frl  ppd 


FOR  ADDNT  INFO  on  these  and  other  unique  antennas 


send    SASE 


W9INN   ANTENNAS 
BOX  393-S  MT.  PROSPECT  IL  60056 


Band 

LSB/AM/FM 

CW/FITTY 

160 

1.900.0 

1,890.4 

SO 

3.550.0 

3.549.4 

40 

7.050.0 

7.049,4 

30 

10.050.0 

10.049.4 

20 

14.050.0 

14.049,4 

ia 

18.050.0 

18.049.4 

15 

21.050.0 

21.049.4 

12 

24.550.0 

24.549.4 

10 

28.050.0 

28.049.4 

USB 

1,897.0 
3.547.0 
7.047.0 
10.047.0 
14.047.0 
13047.0 
21.047.0 
24.547.0 
28.047.0 


Table  3.  Displayed  frequency  after  amateur-band  selection. 


tough  to  hear  the  beat  note.  Second, 
owing  to  the  shape  of  the  CALIBRATOR 
knob,  It  was  difficult  for  me  to  make  fine 
adjustments.  I  did  find  that  by  watching 


the  S-meter  fluctuations,  I  could  zero-beat 
'Visually"  better  than  audibly.  The  little 
nub-like  switches  for  the  preamp  and 
MARKER  switches  make  it  difficult  to  dis- 


tinguish their  positions,  too. 

Along  with  the  preamp  and  calibrate 
controls  are  the  MONITOR  and  ANTI-VOX 
controlst  both  of  which  are  the  same  diffi- 
culMo-grasp  shape.  Luckily,  these  are  not 
used  often.  And,  In  all  fairness,  consider- 
ing the  rock-solid  stability  of  the  75lr  the 
calibrate  controls  won't  get  used  much 
either.  From  early  morning  turn-on  until 
late-night  power  off,  I  could  detect  only  a 


AZDEN 


MINI-PRODUCTS 


FC3-3O0       14.2-igoriHZ    3W    3   MEM.  HANDHELD.  .  265.  *5    HD_1 

PC5-40O0    1AZ-150MHZ    25W    16    MEM* MOBILE .. 265. 95 


6,10*1S,20M    MINI    QUAD.. 


*   *   m    1  x.  7  .  I_i  y,  ^ 


BUTTERNUT  ANTENNAS 


2MCV  2  METER  TROM&DNE. . 5/8  WAVE* . • . . 29. 95 

2MCV-3  2  METER  SUPER  TROMBONE 34.  50 

HFiV  10-aOM  Sr  30M  TRAP  VEftT  ICflL.  .  .  .  106.  75 

HF6VX  AS  ABOVE  IN  SMALLER  BOX 122. .00 

TBR-160  160  METER  ADD  DN  KIT  FQR  HF6V.. 45.00 


MACO  POWER  SUPPLIES 

2006  BANR  SURGE,  6 AMP  INT..  AftWP    C0NT..4i,OO 

2010  12AMP  SURGE, 10 AMP  INT.,  6AM^  C0NT..55.25 

2020  2 4 AMP  SURGE, 20 AMP  INT. „ 12 An P  E0NT..69.00 

2030  3 L AMP  SUR6E.30AMP  JNT.,18AMP  CQNT.l00.Ou 


MFJ  PRODUCTS 


CUSHCRAFT 


fWt.m.w.. 


32-19 

AV-4 

AV-5 

10-3CD 

15-3CD 

1 5-4CD 

20-3CD 

20-4CD 

40-2CJJ 

AMS- I 4  7 

AT5-tfl? 

A147-11 

A147-20T 

ARX2& 

A144-J 1 

A144-10T 

AI44-20T 

214P 

214FB 

CALL    FOR 


J44-14£HHZ  19  ELEMENT  BEAM..,. 
lO.i5.20.40M  TRAP  VERTICAL.... 
io! 15,20, 40. SOM  TRAP  VERTICAL- 


10M  3  ELEMENT  SKY  WALKER  BEAM 
15M  3  ELEMENT  SKY  WALKER  BEAM 
15M  4  ELEMENT  SKY  WALKER  BEAM, 
20M  3  ELEMENT  SKY  WALKER  BEAM. 
2©M  4  ELEMENT  SKY  WALKER  &EAM. 
40M  2  ELEMENT  SKY  WALKER  &EAM. 
146-14BMHZ  MOBILE  MAfiNET 
146-J4BMH2  MOBILE  TRUNK 
146-14BMHZ  11  ELEMENT  BEAM- 
144^147  MHZ  20  ELEMENT  &EAM. . 
134-164MHZ  RINEQ  RANGER"  II... 

144MH2  H  ELEMENT  BEAM 

145  MHZ  10  ELEMENT  TWIST  BEAM 
i45  MMZ  20  ELEMENT  TWIST  BEAM 
146-14SMH2  14  ELEMENT  BEAM..* 
144.5-148MHZ  14  ELEMENT  BEAM. 


, £6 . 4 1 

.BB.41 

. 95, OO 
.&B.00 

10B.S5 
115-65 
184.00 

25S. 50 

272.00 

MpUNT.27.95 


MFJ -I 03   12/2*  HOUR  CLOCK... 

MFJ -202   RF  NOISE  BRIDGE. ,  - 

MFJ -262   1000W  DRY  DUMMY  LOAD 

MFJ-311   154-15BMHZ  CONV. FOR  2M  9YN. . * i 
MfJ-461   50  CHARACTER  MEMORY  KEYER. . . « • 
MFJ -494   SUPER  KEYBOARD  50  CHAR. MEMORY, 
MFJ -496   AS  ABOVE  WITH  250  CHAR. MEMORY . 
MFJ-722   SUPER  SSB/CW  FILTER........... 

MFJ-94IC  ANTENNA  TUNER /SWR  METER  1 s 4BAL 

MFJ-9B9   ?KW  ANTENNA  TUNER  LOADED. 

MFJ- 16010  RANDOM  WIRE  TUNER 

CALL  FOR  PRICES  ON  OTHER  MFJ  PRODUCTS 


.  3  J  ■  4  kj. 
,51, OO 

.  55 . 00 
„ 4 1 . 95 

.  76 .  00 
235,00 
285  -  00 
.59,75 
.75-50 
277 . OO 
. 33. 50 


MBSKrMfflg     MIRAGE  AMPLIFIERS 


44 
31 
34 
44 
47 
68 
.74 
,74 


25 
65 

HU 

25 

60 
,00 

,  ao 

,80 


PRICES  DN  OTHER  CUSHCRAF1  PRODUCTS 


B23  2M  FM/SSB/CW  2    IN  30  OUT... 

BIOS  2M  FM/SSB/CW  10  IN  80  OUT. . 

B1016  2M  FM/SSB/CW  10  IN  160  OUT. 

B3016  2M  PM/BSB/CW  30  IN  160  OUT, 

D1010  430-450MH2  10  IN  100  OUT... 

MP1  1.B-30MH7  5WR/WA1T  METER... 

MP2  5O-200MHZ  SWR /WATT  MEVER. . . 

TEMPO  RADIOS  &  AMPS 


.75.56 
151.00 

235.00 
201 . 55 
275,95 
100.00 
100.00 


DAIWA/MILLER 


.19.85 

.61.23 
. 58. 95 
1 03 . OO 
121,00 
145. oo 
295 . 00 


CS-201  2  POS.  HEAVY  DUTY  COAX  SWITCH. 

CS-401  4  POS,  HEAVY  DUTY  COAX  SWITCH. 

CN-520  1.B-60MHZ  SWR/PUWER  METER 

CN-620B  1.3-150  MHZ  SWR/RPWER  METER... 

CN-630  140-450MHZ  SWR /POWER  METER. . . . 

CN-720B  1.8-150  MHZ  SWR/PDWER  METER... 

DNA1001  10- BOM  AUTOMATIC  ANT.  TUNER.  .  . 


ROTORS  &  CABLES 


HD-73     ALLIANCE  HEAVY  DUTY  ROTOR S9. OO 

U10O      ALLTflNCE  LIGHT  DUTY  RUTOP .42.00 

HDR-300  HYOAIN  SUPER  HEAVY  DUTY  ROTOR. 425. 00 

8610  B  CONDUCTOR  ROTOR  CABLE,. PEft  FT, 0,17 

9091  MINI  RGB  (RGSY) P .........  PER  FT.O. 16 

9095-100  R08U  BUPERFLEK  W/PL-259  l00FT.,29.e0 

4063      RO-213  MIL -SPEC  COAX PER  FT. 0.28 


S-l 
S- 1 T 

PRICE  ON 
STICK  II 

S-15 

S-15B 
S-15T 
S-1STB 

ACH-15 
CC- 15 
BP-15 
HM-15 
S-30 

s-ao 


****ttt*SuPER  SPECIAL*****«**.***  + 

144-14GMHZ  1.5W  HANDHELD 179 

S-l  WITH  12  KEY  TONE  PAD .199 

3-1  &  S-1T  INCLUDE  5/B  WAVE  SUPER 
{<  RUBBER  DUCK  WHILE  SUPPLY  LASTS 

txil i* *ttttt**fcl**t*tt ************ 


140-150MHZ  5W  3  MEM. HANDHELD, 
15O-160MHZ  EXFORT  MODEL. 
S-15  WITH  16  KEY  TDNE  PAD. . . 
S-15B  WITH  16  KEY  TONE  PAD.., 
AC  QUICK  CHARGER  FOR  S-15,,*, 

LEATHER  CASE  FDR  S-15 .., 

SPARE  BATTERY  FOR  S-15 , 

SPEAKER  MIKE  FOR  S-15........ 

30  WATT  AMP  FOR  2M  HANDHELDS, 
80  WATT  AMP  FOR  2M  HANDHELDS, 


255 
307 
274 
322 
,52 
.22 
.25 
.30 
.80 
135 


*** 
.95 
+  P5 


f  II 

,  OO 

.oo 

.  oo 

.  50 
.80 
.50 
.  75 
.50 
,  00 
.00 


TEN-TEC 


HY-GAIN 


«NEW>     TENTEC    2t1    HANDHELD....*** ...270.00 

ARGOSY  10W/100W  SSB/DW  10-BOM  W/30M. . 510. 00 
CORSAIR  200W  BS&/CW  10-160M  W/WARC. . . , 999. 00 
HERCULES  1KW  AMP  WITH  115/230  VAC  P/S. 1595.00 


VOCOM  PRODUCTS 


TH7DXS 

TH3JR3 

HQ-2 

V2-S 

t6-BS 

5DB0 


10, 15f20N  7  ELEMENT  BEAM. 335.00 

10, 15,20M  3  ELEMENT  BEAM. . . . , . 140. 00 
10,1 5. 20M  2  ELEMENT  OUAD. , . . . . 259. 00 


2C025-2W  2M  FM  AMP  2 
2COSO-2W  2M  FM  AMP  2 


IN  25  OUT. 
IN  50  OUT, 


..... 


4M 


5/S 


WAVE  3DB  GAIN  COLLI  NEAR. 34. 00 


6M  £  ELEMENT  BEAM..... 
10-BOM  TRAP  DOUBLET..* 


106.00 
104.00 


2C100-2W  2M  FM  AMP  2  IN  100  OUT. 


WILSON  BY  MACO 


KDK  2  METER  RADIOS 

FM-2030   143-1 49MHZ  25W  11  MEMORY. 


SY-33 
SY-36 
33-6MK 
WV-1A 
265.95  SR-1 


10%15,20M  3  ELEriENT  BEAM.,,. 
10,1 5* 20M  6  ELEMENT  BEAM..., 
40  METER  ADD  ON  FOR  ABOVE, . . 
10-40M  TRAP  VERTICAL. ...... . 

GROUND  RADIAL  KIT  FOR  WV-1A. 


.65.00 
. 96 . 00 
154.00 


194.00 
259 . 00 
.67. 95 
. 69 . 00 
. 27. 00 


AmoteuiQ^f 


CALL  FRANK  WDSG2U  OR  JOE  KA5ROQ 

FOR  QUOTES  ON  OTHER  RELATED  PRODUCTS 

FOB  ORIGIN. 


Communications 


vj^.i>:ya 


COD  Available 

Hours:  8:30  a.m.  to  5:00  p.m.  Monday  thru  Friday 
9:00  a.m.  to  2:00  p.m.  Saturday  -  CST 
Prices  subject  to  change  without  notice. 


Amateur 
Equipment, 
Accessories 
&  Antennas. 
Export  Anywhere 

2317  Vance  Jackson  Rd. 
San  Antonio  TX  78213 

(512)733*0334 
(Toll  free  number  800-531-5405) 


very  minute  audible  (or  visual)  calibration 
drift  from  WWV. 

The  transmitter,  too.  Is  completely 
solid-state  with  a  "dJal-you^power"1  con- 
trol. It  Is  protected  from  over-tempera- 
ture by  a.  two-speedy  on-demand  tan  cool 
Ing  system:  Until  the  temperature  of  the 
final's  heat-sink  structure  reaches  about 
50°  CK  the  fan  Is  off.  When  50*  C  is  reached, 
the  fan  cemes  on  and  stays  on  in  both  re- 
ceive and  transmit.  Should  the  tempera- 
ture climb  to  30°  C,  the  fan  kicks  into  high 
and  output  power  is  reduced  to  50  Watts. 
According  to  1comt  the  temperature 
should  never  get  this  high  unless  there's  a 
problem  such  as  a  mismatch  or.  perhaps, 
restricted  air  flow  (contests  and  expedi- 
tions notwithstanding), 

leom  also  warns  against  operating  into 
a  vswr  greater  than  2  to  1,  apparently  be- 
cause the  protection  circuitry  can't  cope. 
Reduced  power  and  antenna  tuners  are 
also  suggested  for  problem  matches 
Using  the  751 's  built-in  swr  meter,  I  man- 
aged to  load  up  easily  on  60  through  10 

AKhough  there  isn't  room  in  this  review 
to  explain   adequately   all   the  posslb!6 
memoryMo(syscan  permutations,  it  quick 
ly  became  obvious  that  from  a  frequent 
handling  perspective,  the  75T  shoufd  be 
great  tor  contests  and  DX  There  are  i 


COMPONENTS 


□ 
□ 
□ 

D 
□ 
□ 
P 
□ 

a 

D 

u 

D 

D 


Am  phenol  connectors 

B&W  coils,  switches,  antennas 

Hammond  and  LMB  enclosures 

Jackson  dials  and  drives 

J.W  MHler  parts 

Knobs  and  shall  couplers 

Millen  components 

MuKronics  roller  inductors 

Padders  and  trimmer  capacitors 

Resistors  capacitors,  inductors 

Toraids,  cores,  beads,  baluns 

Iran smitlfng/ Receiving  Capacitors 

Air  Variables:  Cardwell  —  E.F,  Johnson 

Harnrnarlund  —  Miilsn 
Dflorkncb-  Cenlratab  —  Jennings 


D  Iambic  paddles 

Wire  and  cable 


PROJECT  PACKS 

Dprecl  it  am  England.  Featured  in  FUfro  &  Eleclronic  Worfd 
Ga  As  PET  2  Meter  M  asl  H  ead  Pre- Amplifier    123,50 

D  2  Meier  Pra-AmplHier    6.50 

U  2  Meier  Cun verier     37.50 

i      UHF(70cm}Pre-Amplilier     9,50 

D  UMF  (70  cm)  Converter     38.50 

UHF  (70  cm)  to  VHF  (TV|  Converter    &9,50 

Q  23  cm  Converter    43.50 
Air  Band  Receiver     162  00 

D  FET  Dip  Oscillator    52.50 

OTHER  KITS 

CPP1  Code  Practice  Processor  /Electronic  Keyer    47  00 

_  General  Coverage  to*  Drake  R4C.  B,  A  Receivers 

Split  Band  S peeeti  Proces s or     69,95 
i_   S marl  Squelch    49  95 

R-X  Noise  Bridge     33  45 

L  Meter     25.50 
G  40  Meter  ORP Transceiver    101.95 

*  Shipping  &  Handling  $2  50* 

1983  Catalog  50  cents 
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Box411S,  Greenville,  NH  03048 
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vfo's,  a  DUPLEX  switch  to  set  them  up  for 
splits,  and  both  receive  and  transmit  off- 
set provisions.  Vfos  can  be  equalized, 
that  is,  set  to  each  other  instantly  by 
pressing  A=B,  and  memory  frequencies 
and  modes  can  be  dumped  Into  the  vfo's 
by  touching  another  switch. 
The  751  offers  a  very  flexible  scan  mode 


along  with  squelch  control.  Basically,  you 
can  set  it  to  scan  (top  to  bottom)  <1)  the  en- 
tire general  «:gver  age  band,  {2)  within  the 
limits  of  the  frequencies  set  in  memory 
positions  01  and  02,  (3)  all  the  memory 
channels,  and  (4)  all  the  memory  channels 
with  a  certain  mode  (such  as  AM)  that  you 
specify.  Depending  on  SQUELCH  control 


setting,  the  751  will  pause  for  about  10 
seconds  on  every  active  frequency  before 
continuing  on. 

All  in  ail,  I  would  recommend  that  you 
get  hold  of  a  751  and  do  a  personal  evalua- 
tion, You'll  need  some  time,  though,  to 
really  explore  its  capabrlities  And  if  all 
the  options  promised  by  Icom  materialize, 


bring  a  lunch.  Versatility  Is  the  watch- 
word, and  icom  has  it. 

For  further  information,  contact  /com 
America,  inc.,  2f12-11$th  Ave,  NEt  Befte- 
vue  WA  98004;  (2G6MS441 55 

Gene  Smart*  WBfiTOV 
Hancock  NH 


LETTERS 


[ 


BIG  GUN,  BIG  MOUTH 


I  read  your  magazine  almost  monthly  and 
enjoy  thoroughly  some  of  the  columns,  es- 
pecially the  DX  column  by  Chod  Harris 
VP2ML 

The  Heard  island  story  of  August,  1963, 
was  enlightening  and  my  hat  Is  off  to  the 
crew  that  brought  that  DXpediiion  to  frui- 
tion. What  courage,  stamina,  and  financial 
burden  that  crew  endured. 

I  was,  however,  upset  at  the  boxed  story 
accompanying  the  column,  "Pi leu p  Bust* 
ing— By  the  Experts/'  What  the  experts  had 
to  say  was  helpful  and  based  on  knowl- 
edgeable operating  and  courteous  com- 
mon sense— except  for  the  comments  by 
K8CW  I  find  his  comments  very  elitist  He 
eliminates  Iranscerver-equipped  stations 
by  using  wide  splits  I  would  guess  that  he 
eliminates  many  average  hams  also.  He 
also  gives  the  edge  to  the  big-signai  sta 
tkms— antenna  farms  and  probably  big 
amplifiers 

Based  on  KBCWs  elitist  attitude.  I  don't 
have  much  of  a  chance  to  ever  work  the  big- 
time  DXpedrtions  because,  at  present,  all  I 
have  is  a  transceiver  and  a  small  3-eiement 
beam—  hardly  an  antenna  farm. 

Additionally,  the  lime  K8CVV  spends 
maintaining  his  blacklist  could  be  better 
spent  making  quality  contacts.  I  find  his 
blacklisting  180  degrees  out  of  phase  with 
the  tenets  of  amateur  radio.  Yes,  I  do  agree 
that  there  are  some  inconsiderate  opera 
icrs  oul  there  when  it  comes  to  DX,  but 
wouldn't  It  better  to  educate  these  people 
:o  the  proper  way  of  operating  so  that 
everyone  gains? 


Dick  Jacovino  KA1 YP 
Waterbury  CT 


HAM  HELP  WORKS! 


My  request  In  "Ham  Help"  for  a  manual 
in  the  Knight  G-30  grid-dip  meter  has  re- 
tailed In  manuals,  cards,  and  letters.  How 
io  I  gel  them  to  stop?!  The  response  has 
een  outstanding,  Indicating  the  mutual 
oncer n  of  the  ham  family.  1  would  like  to 
uggesl  in  such  Instances  that  a  card  or 
ote  precede  the  copying  and  mailing  of  ro- 
ues ted  material.  I  have  felt  obligated  to 
smburse  those  who  sent  the  manuals  and 
now  have  an  adequate  supply — plus? 

James  E.  Smith  K5PTC 
Irving  TX 


PETER,  PAUU  AND  STUART 

Several  months  ago  you  published  a 
at  her  savage  editorial  criticizing  the  Sep- 
amberJOctober,  1982,  Peter  and  Paul  expe- 


dition. I  was  a  bit  surprised,  since  none  of 
the  rive  operators  had  been  checked  for 
their  side  of  the  story  of  why  the  wide  band- 
spread  on  20  meters. 

As  the  team  leader,  1  must  take  full  re- 
sponsibility for  what  happened,  despite  the 
fact  that  I  did  not  operate  20-meter  phone 
when  it  became  apparent  that  the  situation 
was  completely  out  of  control.  I  can  assure 
you  that  on  my  next  DXpedition,  I  will  utilize 
selective  calling  and  keep  the  bands pread 
down  to  an  extremely  reasonable  width. 

I  suspect  you  are  not  aware  of  the  follow- 
ing facts; 

•  During  the  five  days  spent  on  the  island, 
only  two  meals  were  provided  by  the  Cap- 
tain, 

•  Despite  the  equatorial  location  of  the 
rocks,  it  was  cold  at  night  and  there  was  in- 
sufficient foul -weal  her  gear,  The  five  of  us 
crewed  the  vessel  for  five  days  and  were  ex- 
hausted when  we  arrived 

•  The  Captain  refused  to  permit  us  to 
bring  a  table,  so  we  made  do  with  three 
pieces  of  plywood  supported  by  loose  ba- 
salt rocks  for  the  stations  IDXF  loaned  us  a 
901  DM  {which  served  on  Sprat ly,  9M6.  CR9 
VS5,  Desecheo,  Navassa)  and  also  a  101ZD 
which  was  used  on  Desechec  and  Navassa 
Both  transceivers  were  disabled  within  the 
first  four  hours  of  operation.  The  band-se- 
lector shaft  on  the  901  snapped  end  one 
board  failed.  Carrier  output  was  available 
but  no  audio  and  no  receive  could  be  ob- 
tained. The  101ZD  received  but  no  rf  output 
could  be  obtained.  According ly,  for  CvV, 
KSCW  and  PY2CPU  utilized  a  1Q1E  belong- 
ing to  KflCW  and  PY28ZD,  MBQW  and  I 
used  a  very  old  10IZP  with  a  bad  front  end 
belonging  to  PY2B2D 

■  I  had  no  problem  working  SS8  and  10. 
15,  and  40.  However,  piaasr*  bear  in  mind 
that  the  location  of  the  rock  is  equidistant 
between  Europe  and  the  States,  and  de- 
spite the  fact  that  the  101 ZD  had  full  rf  at- 
tenuation, most  signals  were  30  over  9— no 
receiver  can  handle  several  hundred  sta- 
tions calling  at  the  same  time  in  a  20-kHz 
split,  I  am  sure  you  are  aware  that  20-meter 
phone  operators  Increasingly  are  using 
monobanders  and  full  legal  {?)  limit  ampli- 
fiers; many  of  them  are  using  equipment 
without  receivers.  In  other  words,  many  did 
not  listen.  This  created  a  problem  for  the 
policemen  who  were  fighting  with  each 
other  at  1 4.1 95.  As  soon  as  the  operator 
concerned  became  aware  of  the  problem 
and  told  me,  I  tech  the  phone  station  off  of 
20  and  put  it  on  40  where  there  was  no 
trouble 

•  A  recent  Pacific  Island  trip  to  a  quasi- 
rare  spot  produced  the  same  incredible 
band  spirt  on  1 0-meter  phone  without  com- 
plaint or  editorials. 

KBCW  need  not  apologize  for  his  perfor- 
mance. He  made  0*000  contacts  as  PYftZSC 
and  24,000  of  the  total  29,000  contacts 
from  Heard  Island.  I  did  a  respectable  job 
On  Desecheo  and  produced  6,000  con- 
tacts on  Navassa  in  lour  days.  Bearing  In 


mind  ihe  adverse  conditions,  hunger,  ill- 
ness of  three  operators,  tides  which 
forced  us  to  move  the  stations  at  night, 
sharks  between  the  rocks,  and  a  medical 
emergency  which  caused  MBQW  to 
leave  the  island  to  attend  an  ln|ured  Bra- 
zilian sailor  on  a  visiting  boat  for  a  period 
of  eight  hours,  frankly,  I  am  surprised  that 
we  produced  16,000  contacts  in  four  days. 
I  am  also  surprised  that,  despite  our  re- 
peated requests  lor  no  duplicate  corv 
tacts,  station  after  station  "duped"  us,  in- 
cluding many  prominent  DXers 

You  are  free  to  print  this  letter,  and  1 
would  be  interested  in  receiving  your  own 
thoughts.  1  plan  to  operate  from  another 
needed  location  In  the  next  few  months 
and  from  a  very  badly  needed  country  as 
soon  as  licensing  formalities  can  be  com- 
pleted, I  can  assure  you  that  If  there  is 
another  problem  on  20  meters  while  I  am 
operating,  I  will  QSY  to  CW  or  drop  the 
operation  to  40  or  SO  meters. 

Stuart  P,  Greene  WA2MQE 
Peekskill  NY 


DISTORTED  REASONING 


I  wish  io  comment  on  the  dropping  of  the 
required  facility  in  Morse  code  from  ama- 
teur-radio licensing  requirements, 

I  have  been  a  ham  since  April.  1982,  and 
hold  a  Canadian  amateur-class  license.  I 
am  restricted  mainly  to  At  operation  on  the 
HF  bands  but  do  enjoy  Irrnlled  phone  privi- 
leges on  10  meters,  I  am  also  allowed 
phone  privileges  on  various  Irequences  in 
the  VHF  and  UHF  portions  of  the  radio- 
frequency  spectrum. 

I  am  concerned  about  the  current  effort, 
both  within  and  without  the  American  ama- 
teur  community,  to  integrate  a  code  I  ess 
amateur  license  within  the  parameters  of 
the  American  licensing  program. 

i  do  not  believe  a  codeless  license  will  at- 
tract a  substantial  number  qf  newcomers  to 
amateur  radio  Further,  there  seems  to  be  a 
belief  thai  theory  requirements  should  be 
made  more  demanding  in  order  to  attract 
technical ly-inc fined  individuals  to  amateur 
radio 

This  kind  of  distorted  reasoning  is  very 
unhealthy  tor  amateur  radio  In  studying  for 
my  licenses,  the  learning  of  radio  theory 
presented  a  greater  hurdle  to  rne  in  obtain- 
ing an  amateur  license  than  did  the  re- 
quired facility  in  Morse  code. 

I  enrolled  in  a  ham-cl  unsanctioned  li- 
censing course,  attended  every  lecture,  and 
diligently  studied  all  of  the  assigned  read- 
ings, Of  45  Individuals  who  began  the 
course,  only  6  students  were  successful  in 
obtaining  their  licenses— a  dismal  12% 
success  rate.  Had  It  not  been  for  the  kind 
help  of  a  very  good  friend,  i  too  would  have 
failed  in  my  quest  for  thai  coveted  "ticket" 

Judging  from  ihe  comments  of  many, 
hams  and  non-hams  alike,  this  is  not  a 
singular  experience-  M  Illustrates  clearly 
that  problems  exist  in  the  manner  in  which 
electronics  is  currently  published  and 
taught 

Currently,  theory  is  presented  m  an  often 
complicated,  confused,  and  dry  manner.  Ef- 
forts must  be  made  to  ensure  that  the  theo- 
ry upon  which  our  hobby  Is  based  Is  avail- 


able to  individuals  in  a  simpler  and  more  at- 
tractive mode.  At  the  same  time,  efforts 
must  be  made  to  make  the  learning  of  code 
less  of  an  obstacle  to  potential  radio 
amateurs. 

Because  code  is  the  simplest  means  of 
radio  communication,,  it  is.  by  its  nature, 
something  with  which  all  amateurs  have 
some  familiarity,  Consequent  ly.  It  is  not  un- 
reasonable to  expect  prospective  amateurs 
to  display  competence  in  its  transmission. 

A  common  thread  binds  ah  amateurs  to- 
gether, thai  being  the  camaraderie  and  fel- 
lowship which  is  the  essence  of  our  hobby. 
The  theory  changes  proposed  by  eager 
technophiles  can  only  hurt  amateur  radio, 
due  to  the  basic  elitism  inherent  in  any 
such  proposals— elitism  totally  foreign  to 
the  essential  spirit  of  hamming. 

We  amateurs  must  increase  involvement 
by  the  community  in  amateur  radio.  To  do 
otherwise  will  ensure  our  hobby  will  con- 
tinue to  be  trivialized  In  the  public  mind. 
Thus,  growth  In  the  ranks  of  amateur  radio 
will  be  vary  limited. 

Arthur  Cramer  VE4ACM 
Winnipeg  MAN 

W&K  Arthur;  Vm  not  sure  where  you  are 
reading  these  things—  certainty  not  m  my 
editorials.  White  tern  not  a  fan  of  the  Morse 
code,  teefmg  that  it  should  have  been  elim- 
inated as  a  requirement  tor  a  license  at 
least  50  years  ago  and  promoted  as  a  tun 
means  of  communication  in  order  to  retain 
popularity,  I  don't  recall  ever  claiming  that 
dropping  the  code  would  bring  in  more 
hams,  On  the  contrary,  I  doubt  if  this  would 
make  a  tot  of  difference,  it  we  want  hams, 
we'd  better  start  letting  teenagers  know 
about  our  hobby  and  promoting  ham  clubs 
In  high  schools  like  we  used  to  when  the 
hobby  was  growing 

t  think  we  should  have  a  legitimate  tech- 
nical* ruler  and  operations  exam.  The  ma- 
terial doesn't  have  to  be  any  more  difficult 
than  presently  required.  We  should  have 
the  exams  given  by  clubs  so  we  can  get 
away  from  the  memorization/Bash  syn- 
drome. You  sure  are  right  about  there  betng 
a  need  tor  a  better  book  explaining  the 
theory,  though  our  study  manual  is  pretty 
darned  good  m  this  line.  Perhaps  there  is 
someone  out  there  who  would  Hke  to  write 
g  real  fun  introduction  to  electronic  and 
radio  theory. — Wayne. 


c 


CASH  OR  CREDIT 


One  of  the  amateur-radlo-fnagazlne  edi- 
tors has  been  Decrying  the  lack  of  interest 
by  young  students  in  science  studies.  He 
claims  that  other  nations'  youth  are  pass- 
ing ours  by.  There  is  credence  in  his  ut- 
terance*. 

I  am  aware  of  one  individual  who  has 
arisen  to  inform  our  youth  about  at  least 
one  facet  of  science.  At  Junior  High  School 
No.  22  In  the  heart  of  New  York  Qityt  Joseph 
J.  Fa  i  re  lough  WB2JKJ  has  been  teaching 
his  youngsters  a  course  m  "Ham  Radio 
English." 

Joe  has  wall-to-wail  QSL  cards  decorai 
ing  his  classroom.  His  students  happily 
talk  over  his  station  situated  near  his  desk,  I 
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have  visited  the  school  and  I  have  talked  to 
the  students  in  his  classroom  via  amateur 
radio.  1  Know  that  Joe  has  given  those  kids 
a  good  course  in  English  and  successfully 
planted  the  seeds  of  amateur  radio  into 
their  Fertile  minds. 

During  my  high  school  days  I  was  fired 
with  enthusiasm  tor  ham  radio  by  member- 


ship In  the  schools  radio  club  under  the 
trusteeship  oi  the  schools  physics  de- 
partment That  enthusio&m  never  died.  II 
had  a  pi  of  ound  effect  upon  my  career. 

Recently  as  a  guest  o*  the  Martinsville. 
Indiana,  Batik)  Club,  I  proposed  the  install- 
ing and  maintaining  of  higti  school  and  jinv 
lot  high  school  radio  clubs  in  the  schools  or 


Our  land  wherever  practicable,  to  be 
trusteed  by  a  faculty  member  friendly  to 
ham  radio  and  to  be  sponsored  by  local 
QCWA,  SOWP.  AHRU  and  other  amateur 
radio  organizations.  Sponsorship  would  in- 
clude guidance,  assistance  in  setting  up  a 
station,  and  ioUow~up  to  see  that  the  sta- 
tion is  properly  operated  (not  devastated  m 
the  manner  ol  many  club  stations),  Of 


course,  the  local  sponsoring  club  would 
have  to  be  a  viable,  responsive  group  as 
well. 

I  feel  ihat  such  a  program  would  be  more 
effective  than  the  cash  donations  now 
oiven  to  gifted  youth. 

PauJ  L  Schmkft  WBHO 
BloomHeJd  tN 


SOCIAL  EVENTS 


Listings  m  thi$  column  are  provided  tree  ot 
charge  on  a  space-available  basis.  The  tot- 
lowing  information  should  be  mctudeo  Afl 
every  announcement  sponsor,  event,  dare, 
frme.  place,  ory.  state,  sdmts&ion  charge  ut 
anyl  features,  taikm  frequencies,  and  me 
name  of  whom  to  contact  to* tenner  informa- 
tion. Announcements  must  be  necerveo  by  73 
Magazine  by  the  first  of  the  month,  two 
months  prior  to  the  month  m  which  me  event 
takes  place-  Matt  io  Edttonet  Qittces.  73  Mag- 
azine.  Pine  St,  Peterborough  HH  0345ft 

FARIBAULT  MN 
DEC  3 

The  annual  Hand! -Ham  Winter  Ham; est 
will  be  held  on  Saturday,  December  3, 
19&3,  at  the  Eagles  Club  In  Faribault  MN, 
Registration  will  begin  at  £00  am.  There 
will  be  a  Handi-Ham  equipment  auction 
and  a  dinner  at  noon.  Talk-in  on  .1*79 
For  more  information,  contact  Don  Franz 
VWIT.  1114  Frank  Avenue,  Albert  Lea  MN 
56007. 


HAZEL  PARK  Ml 
DEC  4 

The  iSth  annual  Hazel  Park  Amateur 
Radio  Club  Swap  and  Shop  will  be  herd  on 
Sunday.  December  4,  !9bJ.  from  fi£0  am 
to  £00  pm.  at  Haze?  Park  Higfi  School. 
Hazel  Part  ML  Tickets  are  %\  50  in  ad- 
vance and  $2-00  at  the  door.  Tables  are 
$i  00  pei  foot  Hot  food  and  pienty  of  tree 
parking  will  be  available  Talk  in  on  J52 
simple*  For  tickets  and  lahie  reserva- 
liuns>  write  HPARC,  PO  Box  368,  Hazel 
Park  Ml  48030,  or  phone  [313^544  2965. 

WEST  ALLIS  Wl 
JAN  7 

The  West  At  I  is  Radio  Amateur  Club  will 
hold  Its  12th  annual  Midwinter  Swap  test 
on  Saturday,  January  7, 1964.  beginning  at 
8.00  am,  at  the  Waukesha  County  Expo 
Center  Forum  (take  I-&4  to  Co,  F,  then 
south  to  FT,  then  west  to  Expo)  Admis- 
sion is  S2.QQ  in  advance  and  13,00  at  the 
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SIGNAL  GENERATORS 
RECONDITIONED  AND  LAB  CALIBRATED 
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AN'UKM  25  MILITARY  SIG  GEN   RANUH  III  KHZ  THRL  50  MHZ 
AM.'CW   MODULATION  400/1000  HZ.  CALIBRATED  OUTPUT 

t  PRECISION  50  OHM  STOP  ATTENUATOR 
AN/URM  26  MILITARY  SIG  GEN  RANGE  4  MHZ  THRU  405  MHZ, 
<•  400/1000  HZ  MODULATION,  CALI  BRA  I  >il  OUTPUT,  SMALL  COMPACT 

*  SIZE 

*  TS-5IWU  MILITARY  SIG  tiliN.  RANGL  10  MHZ  THRU  420  MHZ, 
OUTPUT  VOl.TAi  ,1    5V  TO  IV.  MODULATION  4Uu7lQUti  HZ  AM/CW  OK 
PULSE,  SAMh  AS  HP-608P 

HP  614  SIG  GEN,  RANGE  900  Mil/  I'HRU  2100  MHZ,  AM/PUUSE 
4  MODULATION  UALIliHATED  OUTPUT  IDEAL  FOR  AMATEUR  1  I  GHZ, 
<t  MICKOWAVh  OH  AlrtLRAFT  RADIO  REPAIR 

*  SG  557/URM  'Wl  M  VRY  51G  GEN,  RANGE  J  6  GHZ  THRU  7  H 

V  GHZ,  AMtfNJLSE  CALIBRATED  ATTENUATOR   MILITARY  EQUIVALENT 

*  TO  HP  fclAA   IDEAL  FOR  SATELLITE  OR  MICROWAVE  REPAIR 

V  TS-418VURW-I9  RANGE  400  MHZ  THRU  1000  MHZ  AM  LAV  OR 

*  PULSE  MODULATION.  CALIBRATED  AH^NUATOR 
TS419/URM  64  RANGE  yOO  THRU  2100  MHZ  CW  OR  PULSE 

MODULATION  CALIBRATED  ATTENUATOR 

SG .liU  AJRCKAKI  VOR/ 1 LS  MILITARY  SIG  GEN   RANGE  108 
THRU  135  9  MHZ  AND  3299 TO  335  MHZ   OUTPUT  SIGN AL>-  INCLU1 
VOR.  LOG  AND  GUDKSLOPE  AND  1000  CPS,  SAME  AS  COLLINS  4Ff\ 
OPERATES  FROM  za  VDC  AT  3*i  AMPS  BENt  H  PI  M  ER  SUPPLY  OH 
5*  AIRCRAFT  BA1TERV   IDEAL  FOR  AERCRAKI  RADIO  REPAIR 

V  SG  6&AKM  S  AIRCRAFT  OMNI  SIG  GKN    RANGE  103  MHZ  THRU 
J   IM  MHZ.  CALIBRATION  OUTPUT  AND  MODULATION  IDEAL  FOR 

V  ALIGNMENT  OF  AIRCRAFT  VOR  RECEIVERS.  MILITARY  VERSION  OF 

V  ARCH  HA 

V  JERROLD  900A  SWEEP  GENERATOR,  RANGE  0  5  THRU  1200  MHZ, 
y  U  5  TO  400  MM/  SWEEP  WIDTH.  OUTPUT  PLAT    SDBTO«00  MHZ    15 
y  DBTO  I  ZOO  MHZ,  BUILT  IN  RF  DETECTOR 

y  MAKCUNl  IF  L066B  AM/FM  SIG  GEN,  RANGE  10  MHZ  THRU  47U 

y  MHZ.  INTERNAL  FM  OP  I  AND  5  KHZ  WITH  1. 00  KHZ  VARIABLE 
y  DEVIATION,  AM  MODULATION  OF  I  AND  5  KHZ,  CALIBRATED 
X  OUTPUT   HAS  MANY  EXCELLENT  FEATURES 
y  HP  fiOaK  SIO  GEN,  RANGE  10  MHZ  THRU  4BU  MHZ  CALIBRATED 

V  OUTPUT.  PRECISION  ATTENUATOR.  IN1ERNAL  AND  EXTERNAL  AM 
?  CRYSTAL  CALIBRATOR 

•;"  MOTORS  LA  y  1034  FM  SIG  GEN.  RANGE  25  b4  MHZ.  t3tM7S 

X  MHZ,  400  470  MHZ  AND  S9&96G  MHZ  VARIABLE  OUTPUT  FROM  0  I 
J  MVTO  JOO.OOCIMV  CALIBRATED  ATTENUATOR 

•>  WE    SHIP    BEST    WAY     SHIPPING   CHARGES   COLLECT.    30-DAY    MONEY  BACK  * 

*  GUARANT  tfc    *vKND  CHECK   VLSAORV  PHONE  BILL  SLF.P  704  524-75  19.     & 
**«  *^ 


door.  Tables  are  $3.00  in  advance  traserved 
until  11:00  am)  and  $4.00  at  the  door  on  3 
tfrst-come,  first-served  bgsia.  pel  I  clous 
food  will  be  available.  For  ticket  a  ot  mare 
Information,  send  SASE  to  WAF1AC,  PO 
Box  1 072,  Milwaukee  Wl  53201. 

SOUTH  BEND  IN 

JAM 

A  nam  test  swap  &  shop  will  be  held  on 
Sunday.  January  8,  1964.  at  Century  Cen- 
ter, downtown  on  US  33  Oneway  North  be- 
tween the  SL  Joseph  Bank  Building  and 
the  river,  South  Bend  IN.  Tables  are  WOO 
each  in  m  cupeled  half-acre  room.  TTie  In- 
dustrial H  1st ory  Museum  is  In  the  same 
building.  Four  fane  highways  lead  to  the 
dOOr  from  all  directions.  Talk- In  on  ;>2/521 
m39.  m33>  JBMS,  .mm,  I45.4a+  and 
146.^9,  Far  mofe  Informal  ion  (  contact 
Wayne  Wert  a  KBIXU,  1889  Riverside  Drive, 
South  eend  IN  48616,  or  phone  (ptify 
233-5307 


YONKERS  NY 
JAW  22 

The  Yonkers  Amateur  Radio  Club  wilt 
sponsor  the  Yonkers  Beet  rentes  Auction 
on  Sunday,  January  22, 1964.  from  $00  am 
to  3:00  pm,  ai  LempKo  HaiL  556  YonKers 
Avenue.  Yonkers  NY.  Admission  for  buy- 
ers and  sellers  is  $3-00  each:  cfnldrerv  un- 
der 6  will  be  admitted  tree  New  and  used 
enuipmt-ni  win  oe  taUkund  ml  can  be 
inspect ed  from  9:00  am  to  10:00  am.  There 
will  be  plenty  ot  seats  and  parking  and  the 
auction  will  start  at  10:00am  sharp.  Unlim- 
ited tree  coffee  will  be  available  all  day 
The  club  will  charge  a  10%  commission 


on  the  first  $100  and  5%  on  the  remainder 
on  successful  sales  only;  Talk-in  on 
146.265Tn46.865R  and  52  direct.  For 
more  Information,  write  YARC,  53  Hay- 
ward  Street,  Yonkers  NY  10704,  or  phone 
(914)-96^1053. 


MANSFIELD  OH 
FEB  12 

The  Mans  1 1  eld  Midwinter  Ham  test/Auc- 
tion will  be  held  on  Sunday.  February  12, 
1984,  beginning  at  BOO  am,  al  the  Rich- 
land County  Fairgrounds,  Mansfield  OH 
Tickets  are  $2.00  In  advance  and  S3  00  at 
the  door.  Tables  are  £5  00  in  advance  and 
$6.00  al  the  door  Halt  tables  are  avail- 
able. Talk-In  on  146.34J.94.  For  additional 
information  or  advance  tickets  and  tables, 
send  an  SASE  to  Dean  Wrasse  KB8MG,  1094 
Seal  Road,  Mansfield  OH  44905.  or  phone 
(419>589-2415. 

GLASGOW  KY 
FE8  25 

The  annual  Glasgow  Swapfesl  wii\  bt 
held  on  Saturday,  February  25.  1984.  be 
ginning  at  8:00  am  Central  time,  at  ItH 
Glasgow  Flea  Market  Building,  2  mile? 
south  ot  Glasgow,  just  off  highway  31 E 
Admission  is  $2.00  per  person. There  is  nc 
additional  charge  for  exhibitors.  The  firs 
table  per  exhibitor  will  be  free,  and  extra 
tables  wilt  be  available  for  $3.00  each 
There  will  be  a  targe  heated  build! ng,  ftm 
parking,  tree  coffee,  and  a  large  flea  mar 
ket  Talk-rn  on  1 46.347.94  or  147.631-03-  Fo 
further  information,  write  Bernie  Schwllz 
gebel  WA4JZO,  121  Adairland  Court,  Glas 
gow  KY  42141 


Wb  00  •> 

* 

S345  0P* 

1225  Ou  * 

*2S5.00^ 
V 


H/1M  HELP 


124&00 


* 


Slep  Electronics  Company 


We  are  hmppy  to  provide  Ham  Help  tt&t 
mgs  free;  on  a  space-avaitabie  basis,  We 
a/e  not  hippy  when  we  hum  to  take  time 
from  other  duties  io  decipher  cryptic 
notes  scrawieo  itiegtbiy  on  dogeared 
postcards  and  odd-sized  scraps  oi  paper. 
Please  type  or  print  your  request  ineotiyi), 
aoubte  spaced,  on  an  %W x  i  J"  sheet  of 
paper  and  una  upper-  and  iowarcase  tet- 
tera  wswe  apptopriate.  Ai$ot  please  make 
a  'T'  look  like  a  "T."  rtof  an  %*'  which 
could  be  an  "a/"  or  an  "aye."  and  so  on. 
Hard  as  ft  may  be  to  believe,  we  are  oof  fa- 
mltiar  with  every  piece  of  equipment  man- 
ufactured on  tatth  tor  the  test  SQ  years/ 
Thanks  tor  your  cooperation 

I  despetatety  need  a  circuit  for  an 
automatic  iine-vottaoe  compensator  lor 
my  120-V,  12- A  recreatiof^i I  veh*cte  air 
eandWoMK 


* 


5H5UOO 


i 


J 

$385  00* 

-:- 


^367 


RO.  BOX  100,  HWY.  441  % 

OTTO,  NORTH  CAROLINA  28763S 


•!* 
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ZoMan  ft   Bogar  W3CJM 

1921  Maryment  Bead 

SiNer  Spring  MD  2090© 

My  husband,  William  Peuaer  W2BBS, 


passed  away  recently  and  i  don1!  knot 
what  to  do  with  his  equipment  He  had  i 
Collins  7SA  receiver.  Heath  SB-220  lineai 
Heath  SB-401  transmitter,  Vibropleit  k*} 
Triplet  frequency  mater,  Heath  VTVM,  am 
sot  of  headphones,  If  anyone  would  like  t' 
buy  l his  equipment,  please  let  me  know. 

Veronica  Pause 

12-42  120th  Si 

College  Point  NY  1135 

I  would  appreciate  information  on  adi 
ing  FM  capability  io  my  Yaesu  FT  301 D. 
would  also  like  to  lind  a  service  manw 
for  it 

Dave  MastenbnxA  KA7BK 

38692  Golden  Valley  Oh* 

Lebanon  OR  9735 

■  would  like  to  borrow  a  Heath  IO- 1 0  u 
Ciitoscope,  I  will  pay  the  postage  boi 
ways  and  return  II  In  two  weeks. 

Fran*  Aldflch  NtAF 

1094  Quint 

Boulder  CO  803C 


CIRCUITS 


Do  you  have  a  technique,  modification,  or  easyto  duplicate  cir- 
cuit that  your  teihw  readers  might  be  interested  in?  If  so,  send  us  a 
concise  description  of  it  (under  two  pages,  double- spaced)  and  in- 
clude a  clear  diagram  or  schematic  if  needed. 

In  exchange  for  these  technical  gemst  73  offers  you  the  choice  of 
a  book  from  the  Radio  Bookshop,  to  be  sent  upon  publication.  Sub- 
mit your  idea  (and  book  choice)  to:  Circuits,  Editorial  Offices,  73 
Magazine,  Peterborough  NH  03458.  Submissions  not  selected  for 
publication  will  be  returned  if  an  BASE  is  enclosed. 


I-IO^F 


«■ — )r 


TELEPHONE 

LINE 


io: 


1_ 


a 


j    i 


TO  EARPHONE   OUTPUT 

ON    WIG 


r.M      Z 


~i 


TO  MICROPHONE  INPUT 
ON   Alt 


NO-COST  PHONE  PATCH:  By  scrounging  two  transformers  from 
transistorized  broadcast-band  radios,  you  can  make  this  phone  patch 
for  your  HF  rig.  The  low-  and  high-impedance  windings  were  deter- 
mined by  using  a  VOM  to  measure  the  resistance;  the  transformers  I 
used  had  about  a  30:1  resistance  ratio,  ft  is  possible  to  use  VOX  with 
this  circuit  if  the  anthVOX  is  adjusted  property  and  the  phone  lines  are 
not  notsy  — Terry  Fletcher  WAftiTP,  Ottumwa  IA, 


FROM 

BATTERY  j  AC 


REMOTE 


t . 


QfttGMAL   CASSETTE  PQw€#  CtfiCWt     \  j£ *--??,£ 

\ RADIO   SHACK   CTR-3  7 

CAT    NO,  H-B06   OR  EQUIVALENT  I 


{ (I >  +€V 


>GNO 


Z%1272 


v i C - ?0 
CASSETTE    PORT 

F  -ft  ■ 


4  7K 


F*QM 
BATTERY  t&C 


£-5 


0-4  *- 


TO  CASSETTE 
->REA0 


c-s* 


ft-? •♦iV!NC) 


47K 

-wv- 


S 


MIN    PLUG 


fl EMOTE 


LEAF  SWfTCH 


*£WS£0 

CASSETTE 
CfftClft? 


/connector  is  cot- down 

^PRINTED   CIRCUIT    CONNECTOR 


<r 


2N3904, 
ZN222? 


K-NIINIATURE  RELAY 

5  on  GV 


->+ev 


Q« 


\ 


^7> 


< II >GND 


NOTE:  GROUND  IS 
CAARJED  fit 
— P,EA0J*R(TE  SHIEtQ 


A 


UNIVERSAL  CASSETTE  INTERFACE  FOR  THE  VIC-20:  This  circuit 
will  allow  you  to  use  any  cassette  recorder  with  the  VtC-20t  but  does 
not  prohib/t  normal  use.  To  use  the  circuit  the  recorder  must  be 
rewired  so  that  power  from  the  battery  will  go  first  to  the  feat  switch 
and  then  to  the  remote  fack.  The  circuit  is  not  critical  and  in  operation, 
the  normal  "save/1  ''verify.'  "search/'  and  "toad"  commands 
apply,— George  W.  Allen  N1BEP,  Old  Greenwich  CT. 


TELCO  | 


R3 

I20GO 
1/4* 


TELEPHONE  LINE  MONITOR:  Using  rectified  audio  as  a  power  sup- 
ply, this  monitor  wilt  put  the  telephone-line  audio  into  an  B-Ohm 
speaker.  All  of  the  parts  are  available  from  Radio  Shack. — E.  C. 
Sherriil  W5TPPP  Fort  Worth  TX. 


15V 


Ul¥  LJ2  -  LM 13600 


•  P»N   S 


SINUSOIDAL  VCO:  Using  two  National  Semiconductor  LM  136QQN 
dual  transconductance  amplifier  chips,  this  circuit  provides  a  variable 
frequency  output  dependent  on  the  input  voltage.  The  circuit's  fre- 
quency range  is  from  5  Hz  to  50  kHz  with  a  totai  harmonic  distortion  of 
less  than  1  percent— Paul  F+  Gavanaugh  N2DLV/G5EHU. 
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AWARDS 


Bill  Gosney  KB7C 
Micfo-W,  inc. 
2665  North  Busby  Road 
Oak  Harbor  WA  98277 

WASHINGTON  TOTEM  AWARD 

The  Washing  I  on  Totem  Award  was  ini- 
tialed in  1973  by  Ihe  Western  Washington 
OX  Club,  thus  becoming  the  first  major 
W7  award  available  to  ttve  amateur  com- 
munity. It  used  as  its  motif  the  colorful 
tot  am  pole,  symbolic  of  the  I  rati  an  culture 
oJ  the  Pacific  Northwest. 

The  first  award  was  issued  to  &X5NA,  to 
dale,  133  awards  have  been  issued  to  61 
DX  countries.  To  qualify. 

Applicants  musl  submit  prool  of  OSOs 
with  100  different  Washington  stations. 
Twenty  (20D  of  these  mast  be  confirmed 
contacts  with  different  Western  Washing- 
Ion  DX  Club  members.  DX  stations  need 
only  confirm  twenty-five  {25}  Washington 
a  tat  tons  Including  ten  (10)  WWDXC 
members. 

General  certification  rules  apply,  Sub- 
mission of  Q5L  cards  is  not  required 
Cards  may  be  checked  and  certified  by  an 
officer  of  any  recognized  club  or  society, 
DX  stations  may  submit  log  data  in  lieu  of 
OSL  card  confirmation 

To  be  valid,  all  contacts  must  have  been 
made  January  i4  1973,  or  later. 

Certified  lists  submitted  must  be  in  al- 
phabetical order,  with  dale  and  lime  in 
GMT. 

The  Washington  Totem  Award  is  free  to 
all  stations  outside  the  United  Slates.  US 
stations  must  include  in  application  fee 
of  St, 00  if  OSL  cards  are  sent  to  WWDXC 
for  checking,  sufficient  postage  for  their 
salt  return  must  be  Included  with  the  ap- 
plication and  confirmation  list 

Special  endorsements  will  be  issued  for 
specific  band  or  mode  accomplishments 
II  all  supporting  Information  is  Included 
with  the  application. 

The  WWDXC  will  furnish  a  current  mem- 
bership listing  upon  request  land  SA5E1 
Mall  all   inquiries  to'  Awards   Manager. 
WWDXC,  Inc.,  PO  Bo*  224,  Mercer  Island 
WA  98040.  USA, 

I  might  htnl  to  our  readers  wishing  to 
see*,  this  award  that  members  of  the 
Western  Washington  DX  Club  sponsor 
three  DX  nets  daily  To  be  part  of  the 
"W7PHO  Family  Hour/'  tune  to  14J225 
MHz  at  1400  and  2300  GMT  and  to  21.320 
MHz  at  0000  GMT  dally. 


BOEING  AWARDS  PROGRAM 

The  BEARS  offer  quite  an  array  of  in- 
centives for  parchment  pursuers.  Let's 
take  a  closer  look  at  each  one  Individually: 

Worked  Five  Bean  Award 

This  award  is  offered  for  those  stations 
confirming  contact  with  at  least  five  (5) 
members  of  the  Boeing  Employees'  Ama- 
teur Radio  Society,  There  are  no  band, 
mode,  or  time  restrictions.  General  certify 
cation  rules  apply 

Wotted  Three  Beer  Cubs  Award 

Issued  specifically  to  any  station  con- 
firming contact  with  at  least  three  (3} 
Novice  members  of  Ihe  Boeing  Employ- 
ees' Amateur  Radio  Society.  There  are  no 
band,  mode,  or  time  restrictions.  General 
certification  rules  apply. 


Zone  3  Award 

This  award  is  offerd  in  four  (4)  levels  of 
Operating  achievement: 

Basic  Zone  3  Award,  This  award  is 
issued  to  those  stations  submitting  writ- 
ten evidence  of  having  worked  an  amateur 
In  each  state  and  Canadian  province  in 
Zone  3  These  geographical  limits  would 
Include  Arizona,  Oregon,  California, 
Nevada,  Utah,  Washington,  and  the  prov- 
ince of  British  Columbia.  Contacts  may  be 
made  in  any  amateur  band  and  mode  and 
must  have  been  made  on  or  after  January 
1.1984 

Hazier  Zone  3  Award  Applicant  must 
follow  the  same  rules  as  slated  for  the 
Basic  Award  with  the  exception  that  all 
contacts  must  be  made  with  a  station  lo- 
cated in  the  capital  city  of  each  state  and 
province  in  Zone  3 

Special  Zone  3  Award.  This  special 
award  recognition  requires  the  applicant 
to  work  five  (5)  Zone  3  stations  whose  last 
call  letters  spell  the  word  BEARS  All 
other  rules  for  the  Basic  Zone  3  Award 
apply. 

Extra  Zone  3  Award.  This  award  com- 
bines the  difficulty  of  both  the  Master  and 
Special  awards  and  undoubtedly  he- 
comes  the  most  sought  after  In  the  Zone  3 
program  To  qualify,  contacts  must  be 
made  with  stations  located  in  capital 
Cities  of  Zone  3  state  and  provinces,  in  ad- 
dition, the  last  letters  of  their  calls  must 
spell  the  word  BEARS. 

All  awards  offered  by  the  BEARS  are 
available  free  of  charge.  Applicants  must 
make  a  self-prepared  list  Of  required  con- 


tacts, including  the  city  and  state  of  each 
amateur  contaci  claimed,  the  date  of  each 
OSO.  the  band,  and  the  mode.  This  list 
must  be  verified  by  at  feast  two  (2)  ama- 
teurs, Technicians  or  above,  an  officer  of 
an  active  radio  club,  or  a  notary  public.  In 
each  case,  the  applicant  must  have  writ- 
ten confirmations  on  hand  for  each  con- 
tact claimed  Submit  your  award  applies 
tion  to:  The  Boeing  Employees"  Amateur 
Radio  Society.  Willis  Propst  K7RS,  18415 
38th  Avenue.  South  Seattle  WA  981B6. 


SRAL  AWARDS 

The  Finnish  Amateur  Radio  League 
award  manager  writes  to  inform  us  about 
the  beautiful  OH  series  of  awards  being 
offered  by  this  dedicated  organization  In 
northern  Europe, 

AH  applications  must  be  forwarded  to 
the  attention  of  the  SRAL  Award  Manager, 
PO  Box  306,  Helsinki  10,  Finland;  it  is  sug- 
gested that  OSL  cards  not  be  sent,  in- 
stead,  claimed  contacts  should  be  veri- 
fied locally  by  two  licensed  amateurs,  a 
club  official  or  a  notary  public. 

To  be  valid,  all  contacts  qualifying  for 
the  OH  series  awards  must  have  been 
made  since  June  10, 1947.  The  OH  awards 
consist  of  the  following: 

OHA 

Applicants  In  Denmark,  Norway,  and 
Sweden  need  contacts  with  at  least  50  dif- 
ferent OH  stations.  Including  6  OH  call 
areas  on  one  band,  plus  B  different  OH 
call  areas  together  on  other  band(sl 

Other  European  applicants  need  con- 
tacts with  at  least  20  different  OH  sta 
tion s,  including  at  least  7  OH  call  areas. 
The  maximum  number  of  contacts  per 
band  is  IS,  so  at  least  Two  different  bands 
must  be  used. 

N on- European  applicants  need  con- 
tacts with  15  different  OH  stations.  in- 


VX  TERRITORIES 


Territory 

Australian  Antarctica 
Heard  Island 
Macquarie  Island 

Australian  Capital 

Lord  Howe  island 

State  of  New  South  Wales 

Stale  of  Victoria 

State  of  Queensland 
Thursday  Island 
Willis  Island 

State  of  South  Australia 

State  of  Western  Australia 

Flinders  Island 
King  Island 
State  of  Tasmania 

Northern  Territory 


Call 
Area 


VK1 


VK2 


VK3 


VK4 


VK5 


VK6 


VK7 


VKB 


QSLs 
Required 

1 


3 


3 


1 


Admiralty  islands 

Bougainville  Island 

Christmas  Island 

Coco*  Islands 

Nauru  VK9  1 

New  Guinea 

New  Ireland 

Norfolk  Island 

Paoua  Territory 

Table  J.  In  areas  above  where  more  (hart  one  confirmation  is  required,  contacts  maybe 
made  with  any  or  aft  of  the  territories  grouped  together  VK9:  Where  a  territory  is  no 
longer  under  Australian  jurisdiction,  contacts  up  to  the  date  of  independence  wifi  be 
accepted. 


eluding  at  least  5  OH  calf  areas  on  any 
band  or  combination  of  bands.  Contacts 
made  on  33  MHz  will  count  for  two  con- 
tact points. 

CWt  phone,  or  mixed-mode  contacts 
count,  The  minimum  acceptable  reports 
are  33fl  RSfT).  Contacts  with  Finnish  mari- 
time mobile  stations  do  not  count 

The  award  fee  is  5  IRCs.  to  be  sent  with 
each  application. 

The  OHS  stations  with  suffixes  ND,  NJ, 
NS,  NV,  NX,  OA,  OB,  OC,  OG,  Olp  OK  OP, 
OO,  OR,  OU  OX,  OZ,  PA,  PB,  PD,  PF,  PL, 
PM,  and  PQ  are  counted  as  OH9  stations 
if  the  contacts  occurred  before  June  1, 
1954, 

OHA-100 

The  applicant  must  have  worked  at 
least  100  different  OH  stations,  Including 
alt  10  call  areas  on  one  band  plus  {again) 
all  10  OH  call  areas  on  another  (one)  band. 
The  100  stations  must  all  be  different,  but 
in  order  to  meet  the  call-area  requirement, 
the  same  station  may  be  worked  on  dlt- 
fereni  bands;  in  this  case,  the  total  num- 
ber of  contacts  will  be  over  100.  All  autho- 
rized bands  may  be  used,  as  well  as  CW, 
phone,  or  both. 

The  application  list  must  be  in  district 
and  alphabetical  order  (only  callsigns  and 
dates),  giving  separate  declaration  of  the 
required  2  x  10  call  areastoands. 

See  also  paragraphs  4,  5,  and  6  of  OHA 
rules  above. 

OHA-300 

The  applicant  must  havs  worked  and 
confirmed  at  least  300  different  OH  sta- 
tions, including  all  10  OH  call  areas  sepa- 
rately on  each  of  three  bands,  i.e.,  3  x  10 
OH  districts.  The  300  OH  stations  must  be 
all  different,  but  in  order  to  meet  the  call 
area/band  requirement,  the  same  OH  sta- 
tion may  be  worked  on  different  bands,  in 
this  case,  the  number  of  OSOs  will  exceed 
300.  All  bands.  CW,  and/or  phone  may  be 
used. 

This  application  list  must  be  in  district 
and  alphabetical  order  (only  callsigns  and 
dates),  giving  separate  declaration  of  the 
required  3  x  10  district sibands. 

OHA-500 

This  award  will  be  available  to  any 
foreign  applicant  for  confirmed  contact 
with  500  different  OH  stations,  regardless 
of  time,  mode,  or  band  used.  For  OH  ap- 
plicants, only  contacts  made  since 
February  1, 1967,  will  count 

A  list  of  the  500  OH  OSL  cards  on  hand 
must  be  submitted  to  the  awards  manag- 
er. As  with  all  OH- series  awards,  this  list 
must  be  verified  by  at  least  two  amateurs, 
a  club  official,  or  a  notary  public,  The 
award  manager  reserves  the  right  to  call 
for  any  OSL  to  be  Submitted  in  support  of 
any  claim.  This  list  must  be  written  in  al- 
phabetical order  by  calls*  gn,  and  no  other 
details  are  necessary. 

The  OHA-500  Is  given  to  qualified  appli- 
cants free  of  charge,  compliments  of 
SRAL 


WIA  AWARDS 

From  down  under,  Ihe  boys  at  the  Wire- 
less institute  of  Australia  were  kind 
enough  to  present  Ihe  entire  portfolio  of 
wtA  soon  sored  achievement  awards.  We 
will  review  (he  weii-hnown  Worked  AH  VK 
Call  Areas  Award 

This  award  is  offered  by  the  WIA  as  tan- 
gible evidence  of  the  proficiency  of  over- 
seas amateurs  in  making  contacts  with 
the  various  call  areas  of  the  Common 
wealth  of  Australia, 

The  award  may  be  claimed  by  any  ama- 
teur in  the  world  who  is  a  member  of  an  af- 
filiated society  of  the  IARU,  but  no  Austra- 
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ORBIT  is  the  Official  Journal  for  the 
Radio  Amateur  Satellite  Corporation 

For  a  SAMPLE  COPY  please 

send  $2  to: 

(AMSAT),  P.O.  box  27,  Washington,  DC 

20047. 


ALL  NEW  H.R  10/160  METER  I 

SOLID  STATE  P.L.L.  TRANSCEIVER 


Model  10/160  M 


USB-LSB 

4  Memories 
3  Way  A u to  Scan 
Includes  New  Bands 
3-Step  Tuning  Speed 
IF  Tune  ±1  KHZ 
Built-in  Dual  VFO 
Narrow  CW  filter  optional 


CW-WCW-N 
200  W,  PEP(160M-12M) 
100  W.  PEP(10M) 
Built-in  Power  Supply 
AC-120VAC 
DC-13,8  V  -Ground 
External  ALC  &  Relay 
RTTY,  FAX,  ASCII 


raca  ca 


NCG 


JUST  SLIGHTLY  AHEAD 


1275  N.  GROVE  ST. 
ANAHEIM,  CA  92806 

Cable;  NATCOLGLZ 

*-254 


TO  ORDER  OR 
DLR  INFO.  CALL 
(714)  630-4541 

NOTE:  Frice.  Specifications  subject  to  change 
without  notice  and  obligation 


WATCH  FOR  HAL'S  NEW  PRODUCTS 


HAL  2304  MHz  DOWN  CONVERTERS  {FRED,  RANGE  2000/2500  MHz) 

2304  MODELS  KIT  BASIC  UNIT  W/PREAMP  LESS  HOUSING  &  FITTINGS $1995 

2304  MOOEL  H2  KIT  (with  preamp) , $29.95 

2304  MODEL  #3  KITJwith  High  Gain  prearnp) 539,95 

MODELS  2  &  3  WITH  COAX  FITTINGS  IN  £  OUT  AND  WITH  WEATHER  PROOF  ED  DIE 
CAST  HOUSINGS 

BASIC  POWER  SUPPLY , $19.95 

POWERSUPPLY  KIT  FOR  ABOVE  WITH  CASE $24,95 

FACTORY  WIRED  &  TESTED .  .  , $34.95 

ANTENNAS  &  OTHER  ACCESSORIES  AVAILABLE.  SEND  FOH  MORE  INFO 

2100  2500  MHZ 

"HMR-II  COMPLETE  UNIT 

COMPLETE  SYSTEM  AS  SHOWN,  NOT  A  MT,  INCLUDES 
A  PC  BOARD,  POWER  SUPPLY,  CABLES  & 
CONNECTORS— PRE  ASSEMBLED  AND  TESTED,  24dB 
GAIN  OR  GREATER 

1*4  units , $89.95  ea, 

5  or  more  units $79,35  ea. 

'HAM  MICROWAVE  RECEIVER 

PRBSCALER  KITS 

HAL  300  PRE   .    [  Pre-dri  1 1  edG- TO  board  and  aJ  I  components)   $1495 

HAL  300  A/PRE [Same  as  above  but  with  prearnp) .  .$24,95 

HAL  600  PRE   [Pre-driHedG  10  board  and  all  conn pooents)  _  . , S29.95 

HAL  600  A/PRE (same  as  above  but  with  prearnp) S39.95 

TOUCH  TONE  DECODER  KIT 

HIGHLY  STABLE  DECODER  KIT,  COMES  WITH  2  SIDED,  PLATED  THRU  AND  SOLDER 
FLOWED  G-10  PC  BOARD,  7  567s,  2  7402.  AND  ALL  ELECTRONIC  COMPONENTS 
BOARD  MEASURES  3-1/2  H  5-M2  INCHES.  HAS  12  LIN  ES  OUT,  ONLY  $39.95 

NEW  — 16 LINE  DELUXE  DECODER  $6995 

DELUXE  12BUTTON  TOUCHTONE  ENCODER  KIT  UTILIZING  THE  NEW  ICM  7206  CHIP 

PROVIDES  BOTH  VISUAL  AND  AUDIO  INDICATIONS1  COMES  WITH  ITS  OWN  TWO- 
TONE  ANODEZ  ED  A  LUM I N  U  M  C ABJ  N  ET  M  E ASU  R  ES  ON  L Y  £  %  "x3  V*  "  CO  M  PL  ETE  W I T  H 
TOUCH-TONE  PAD.  BOARD,  CRYSTAL  CHIP  AND  ALL  NECESSARY  COMPONENTS  TO 
FINISH  THE  Km  PR  ICE  DAT  $29-95 

NEW— 16  LINE  DELUXE  ENCODER  $39.95 

HAL  ECD— 16  LINE  DELUXE  ENCODER  INCLUDES  PC  BOARD,  ALL  PARTS  &.  CASE 

$39.95 

HAL  ECD  —  12  LINE  DELUXE  ENCODER  COMPLETE  WITH  PC  BOARD.  ALL  PARTS  & 
CASE  $29.95 

ACCUKEYER  {KIT)  THfcS  ACCUKEYER  IS  A  REVISED  VERSION  OF  THE  VERY  POPULAR 
WB4VVF  ACCUKEYER  ORIGINALLY  DESCRIBED  BY  JAMES  GARRETT,  IN  QST 
MAGAZINE  AND  THE  1975  RADIO  AM  ATEURS  HANDBOOK  $16.95 

ACCUKEYER— MEMORY  OPTION  KIT  PROVIDES  A  SIMPLE,  LOW  COST  METHOD  OF 
ADDING  MEMORY  CAPABILITY  TO  THE  WB4VVF  ACCUKEYER.  WHILE  DESIGNED  FOR 
DIRECT  ATTACHMENT  TO  THE  ABOVE  ACCUKEYER.  IT  CAN  ALSO  BE  ATTACHED  TO 
ANY  STANDARD  ACCUKEYER  BOARD  WITH  LITTLE  DIFFICULTY  $1655 

BUY  BOTH  THE  MEMORY  AND  THE  KEYER  AND  SAVE 

COMBINED  PRICE  ONLY  S3Z00 

PRE-AMPLIFIER 

HAL-PA- 19  WIDE  BAND  PREAMPLIFl  ER.  2  200  MHz  BANDWIDTH  (  -  3dB  POINTS).  19  dB 
GAIN 

FULLY  ASSEMBLED  AND  TESTED  S6.S5 

HAL  PA  1.4  WIDE  BAND  PRE  AMPLIFIER,  10  MHz  TO  1.4  GHz.  12dB  GAIN 

FULLY  ASSEMBLED  $12.95 

CLOCK  KIT— HAL  79  FOURD1GIT  SPECIAL— S7.B5.  OP 

ERATES  ON  12-VOLT  AC  (NOT  SUPPUED)  PROVISIONS  FOR  DC 
AND  ALARM  OPERATION, 

6-DIGIT  CLOCK-12/24  HOUR 

COMPLETE  KIT  CONSISTING  OF  2  PC  G-10  PRE- DRILLED  PC  BOARDS,  1  CLOCK 
CHIP,  6  FND  COMM.  CATH.  READOUTS,  13  TRANS,,  3 CAPS,  9  RESISTORS.  5  DIODES, 
3  PUSHBUTTON  SWITCHES  AND  INSTRUCTIONS,  DON'T  BE  FOOLED  8Y  PARTIAL 
KITS  WHERE  YOU  HAVE  TO  BUY  EVERYTHING  EXTRA,  WILL  RUN  OFF  ANY  12  VOLT 
AC  SUPPLY.  PRICED  AT $12.95 

CLOCK  CASE  AVAILABLE  AND  WILL  FIT  ANY  ONE  OF  THE  ABOVE  CLOCKS.  REGULAR 
PREGE      .  $6.50  BUT  ONY  $4.50  WHEN  BOUGHT  WITH  CLOCK, 

SIX-DIGIT  ALARM  CLOCK  KIT  FOR  HOME,  CAMPER,  RV,  OR  FIELD-DAY  USE. 
OPEHATES  ON  12-VOLT  AC  OR  DC,  AND  HAS  ITS  OWN  60-Hz  TIME  BASE  ON  THE 
BOARD,  COMPLETE  WITH  ALL  ELECTRONIC  COMPONENTS  AND  TWO-PIECE,  FRE- 
DRILLED  PC  BOARDS.  BOARD  SIZE  4"  x  3*.  COMPLETE  WITH  SPEAKER  AND 
SWITCHES,  IF  OPERATED  ON  DC,  THERE  IS  NOTHING  MORE  TO  BUY- 
PRICED  AT  $16.95 

*  TWELVE  VOLT  AC  LINE  CORD  FOR  THOSE  WHO  WISH  TO  OPERATE  THE  CLOCK 
FROM  110VOLT  AC  WHEN  PURCHASED  WITH  CLOCK  KIT  $2.95 

SHIPPING  INFORMATION:  ORDERS  OVER  S25  WILL  BE  SHIPPED  POST  PAID  EXCEPT 
ON  ITEMS  WHERE  ADDITIONALCHARGES  ARE  REQUESTED.  ON  ORDERS  LESSTHAN 
$25,  PLEASE  INCLUDE  ADDITIONAL  $2.00  FOR  HANDLING  AND  MAILING  CHARGES. 
SEND  20$  STAMP  FOR  FREE  FLYER.  DISTRIBUTOR  FOR 

Akjma  Tower*  A  P  Products 
(We  have  the  new  Hobby- Blox  System 


^31 


HAL"  HAfcOtD  C  NOWLAND 

waiXH 


Hal-Tronix 

P.O.  box  1101 

SOITTHGATE,  MICH.  48196 

PHONE  (313)  285-1782 


**S&e  List  of  Advertisers  on  page  130 
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Man  amateur  will  be  eligible 

A  handsome  certificate  will  be  awarded 
to  any  appl  leant  who  makes  contacts  with 
Australian  amateur  stations  in  the  areas 
shown  in  Table  1-  A  total  of  22  contacts 
must  be  made- 
Contacts  between  overeas  stations  and 
Australian  stations  must  have  been  made 
on  or  after  January  1,  1946. 

Con tacts  may  be  made  using  any 
authorized  frequency  band  or  type  of 
emission  permitted  to  Australian  ama- 
teurs, but  crossband  contacts  will  not  be 
allowed. 

No  contacts  made  with  ship  or  aircraft 
stations  in  Australian  territories  will  be  el- 
igible, but  land-mobile  or  portable  sta- 
tions may  be  contacted  provided  the  loca- 
tion at  the  time  of  contact  is  shown  on  the 
confirmation. 

The  applicant  must  submit  proof  in  the 
form  of  QSL  cards  or  another  form  or  writ- 
ten   evidence    confirming    two-way   con- 


tacts have  been  made.  Such  verification 
must  show  the  date  and  time  of  contact, 
call  of  the  station  worked,  type  of  emis- 
sion and  frequency  used,  signal  reports, 
and  location  (portable  or  land  mobile  sta- 
tions only)  of  the  stations  contacted. 

If  the  applicant  is  a  member  of  a  society 
which  has  a  reciprocal  agreement  with 
WIA  to  verify  claimed  contacts  for  its 
members,  submit  your  QSLs  to  that  soci- 
ety, being  sure  to  enclose  sufficient  post- 
age fees  for  their  safe  return. 

Applicants  should  submit  their  certified 
list  of  contacts  and/or  list  of  contacts  with 
QSL  cards  to:  the  Federal  Awards  Manag- 
er, WIA,  Post  box  150,  Toorak,  Victoria 
3142,  Australia.  There  is  no  fee  for  the 
award— it's  compliments  of  WIA. 

MARK  TWAIN 
SPECIAL-EVENT  STATION 

The  Connecticut   DX  Association  will 


operate  special -event  station  K01 R  from 
13002  to  20002  on  Saturday,  December  3t 
1983,  from  the  home  of  Mark  Twain,  The 
Mark  Twain  Memorial,  in  Hartford,  Con- 
necticut.  The  frequencies  for  both  phone 
and  CW  will  be  the  lower  portion  of  the 
General  and  the  upper  portion  of  the  Ad- 
vanced bands  For  a  full-color  QSL,  send 
your  QSL  and  SASE  to;  Connecticut  DX 
Association,  PO  Box  181,  Columbia  CT 
06237. 


EVERGLADES  ARC 

NATIONAL  PARK 

SPECIAL-EVENT  STATION 

The  Homestead,  Florida,  Everglades 
Amateur  Radio  Club  will  be  operating  spe- 
cial-event station  WASVl  from  1300  UTC 
December  3  to  5200  December  4,  1983,  In 
celebration  of  the  36th  anniversary  of 
Everglades  National  Park. 


Operations  will  be  10  kHz  up  from  the 
lower  edge  of  the  40- 10-meter  General 
phone  bands  and  Novice  bands.  W4SVT 
will  also  be  on  14652  MHz.  A  special  cer- 
tificate is  available  for  a  QSL  and  large 
SASE,  Mail  It  to:  W4SV1,  c/o  Dick  Dowst 
WB4HZK,  Everglades  ARC,  14511  SW  287 
St.,  Leisure  City  FL  33033. 


HEN  HOUSE  GANG 
CHRISTMAS  SPECIAL 

W1FHP  and  (he  Hen  House  Gang  o! 
Bethlehem,  Connecticut  will  have  Its  an- 
nual Christmas  special  from  November 
26,  1983,  to  January  7,  1964.  They  will  be 
spreading  Christmas  cheer  to  children  of 
all  ages  by  relaying  messages  to  Saint 
Nick.  Operating  frequencies  will  be  on  all 
bands  from  40  to  10  meters.  QSLs  should 
be  sent  to  the  Catfbook  address  with  a 
20-cent  stamp. 


WEIV  PRODUCTS 


DC  INSERTER  FOR  BLOCK 
DOWNCONVERTERS 

The  model  440fi  FM/FF  Is  used  to  block 
or  Insert  dc  power  into  a  TVRO  system 
downconverter,  Operating  frequency 
range  i$  220  MHz  to  7£0  MHz. 

When  placed  between  the  receiver  and 
down  converter,  dc  power  can  be  sent 
through  the  center  coax  conductor.  Model 
#440a  comes  with  type  F  connectors,  one 
male  and  one  female,  and  you  can  specify 
a  male  or  female  input  connector  Im- 
pedance is  75  Ohms,  and  the  maximum  in- 
sertion loss  is  0.5  dB,  Minimum  insertion 
loss  Is  14  dB. 

For  more  information,  contact  Micro- 
wave  Fitter  Go,t  Inc.,  6743  Kinne  Street. 
East  Syracuse  NY  13057;  {8QQ)-448-1$6G, 
Reader  Service  number  480. 


PACKET-RADIO  TERMINAL 
NODE  CONTROLLER 

Gi_B  Electronics  has  announced  the 
Model  PK1  low-cost  TNC  for  packet  radio. 
This  unit  has  a  self-contained  modem  and 
requires  a  12-volt  power  supply,  a  data  ter- 
minal, and  a  radio  transceiver  for  packet 
operation.  The  data  terminal  can  be  a  per- 
sonal computer,  a  "dumb"  terminal  (key- 
board and  display),  or  even  a  mechanical 
teletype  machine.  The  terminal  interface 
Is  RS-232  compatible  and  self -adapts  to 
ASGII  or  Baudot  at  data  rales  ranging 
from  45  to  9600  baud  An  adapter  is  avail- 
able for  converting  mechanical  teletype 
machines  to  the  RS-232  interface. 

On  the  radio-link  side,  standard  Bell  202 
tones  are  usedP  with  a  data  rate  of  1200 
baud,  making  It  compatible  with  Vancou- 
ver and  Tuscon  TNCs. 

Utilizing  a  Z8QA  microprocessor,  the 
Model  PK1  has  8K  of  ROM  and  4K  of  RAM 
as  standard  equipment.  RAM  can  be 
readily  expanded  to  14K,  using  2K  "byte- 
wide"  memory  chips,  and  to  56 K  via  modi- 
fication using  8K  chips.  The  VADCG  pro- 
tocol Is  available  now,  and  AX.25  Is  to  be 
released  by  the  end  of  the  year.  Conver- 
sion to  AX.25  is  accomplished  by  means 
of  exchanging  ROMs  at  nominal  cost. 

The  unit  3s  ready  to  operate  on  power-up 
with  a  few  simple  commands,  but  there 
are  over  50  total  commands  available  for 
control  and  to  set  operating  modes  and 
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parameters.  Included  are  ways  to  operate 
in  connected  and  unconnected  modes 
and  even  to  create  custom  protocols  via  a 
host  computer.  A  CW  identifier  is  also  in- 
cluded- 

ln  the  "Queue-up"  mode,  messages  or 
data  are  automatically  stored  in  internal 
memory.  They  can  then  be  taken  one  at  a 


time  or  all  at  once  at  the  operator's  conve- 
nience, A  "Block"  mode  is  available  for  in- 
terfacing to  a  host  computer,  where  all 
data  is  transferred  via  a  counter,  permit- 
ting unrestricted  flow  of  data  having  arbi- 
trary byte  values  and  sequences.  Numeric 
values  can  be  set  to  decimal,  hex,  octaih  or 
binary  with  or  without  leading  zeros.  Con- 
sole echo  is  optional,  as  is  automatic  line 
feed,  a  terminal  width  limit,  and  automatic 
null  insertion. 

Besides  information,  display  output  op- 
tionally includes  non-info  data,  packet 
headers,  error  Indications,  and  current 
link  status.  Each  of  these  fields  can  be  in- 
dependently disabled  or  enabled.  So  the 


The  4408-FMfFF  dc  inserter  from  Microwave  Filter  Co, 


GIB  BlectfoMcs*  Model  PK1  TNC. 


user  may  choose  anything  from  "pure" 
data  to  all  the  wordings  of  the  packet  en- 
vironment. Each  field  is  uniquely  identi- 
fiable by  machine,  simplifying  automatic 
operation  controlled  by  a  host  computer. 

Applications  Include  conversations, 
message  handling,  file  transfers,  auto- 
matic bulletin  boards,  etc. 

The  PK1  can  be  used  as  a  "private" 
message-handling  system  in  conjunction 
with  a  teletype  machine.  When  a  message 
is  available  it  activates  the  motor,  prints 
the  messages),  and  shuts  off  automati- 
cally. A  user  can  select  all-channel  activi- 
ty, messages  from  a  specific  station,  or 
only  those  messages  intended  for  him  to 
be  displayed. 

The  Model  PK1  is  a  prlnted-eircuit  as- 
sembly, measuring  4.5  x  9,4  Inches,  in- 
cluding two  10-pin  edge  connectors. 
Power  required  is  a  single  +  12- volt  sup- 
ply at  1/4  Ampere.  Connecting  cables  are 
also  available. 

For  more  Information,  contact  GLB 
Electronics,  1952  Clinton  St.r  Buffalo  NY 
14206;  (716^824-7936.  Reader  Service 
number  477. 


HUSTLER  440-MHZ 
FIXED-STATION  VERTICAL 

The  new  G6-440  delivers  6  dB  gal n  in  an 
omnidirectional  pattern  with  the  major 
lobe  at  the  horizon,  making  it  ideal  for  re- 
peater use.  The  stack  of  5/8- wave  vertical 
radiators  is  sealed  in  a  white  fiberglass 
radome  for  all-weather  use-  Mounting  sup- 
port is  aluminum  with  stainless-steel 
hardware.  No  tuning  is  required,  since  res- 
onance is  factory  adjusted  to  440  MHz 
with  a  bandwidth  of  18  MHz  under  2:1 
vswr. 

For  more  Information,  contact  your 
local  dealer  or  write  Hustler,  Inc.,  3275 
North  8  Avenue,  Mssimmee  FL  32741, 
Reader  Service  number  486. 


MAXCOM 
ANTENNA  MATCHER 

The  Maxcom  antenna  matcher  will  tune 
a  dipole  or  longwire  antenna  configura- 
tion, from  ,3  MHz  to  7D  MHz,  with  a  vswr  of 
less  than  1.5  to  1. 

The  small  size  and  weight  of  the  match- 
er makes  Maxcom  ideal  for  land,  marine- 
base,  and  avionics  applications.  Original- 
ly developed  for  military  applications,  the 
bfoadband  coverage  provides  the  user 
with  one  antenna  for  operation  on  many 
frequencies,  thus  eliminating  multi-anten- 
na dipole  and  longwire  Installations 
which  not  only  are  unsightly  but  also,  in 
most  cases,  interact  due  to  space  restric- 


tions,  Maxcom  Is  small,  lightweight,  effi- 
cient, and  almost  invisible  in  comparison. 

When  used  in  a  dipole  configuration 
each  leg  of  the  dipole  must  be  at  least  3£ 
feet  long.  Changes  in  angle  and  elevation 
will  aiter  the  directivity  but  will  not  affect 
Maxcom's  ability  to  match  the  antenna 
fnverted'V  configurations  have  proven  tc 
be  the  preferred  installation  with 
Maxcom. 

Longwires  may  also  be  used,  provided 
that  a  substantial  ground  is  connected  tc 
the  correct  terminal  on  the  Maxcom.  The 
Maxcom  Is  part  Ecu  Early  well  suited  to; 
sloper  configurations. 

For  additional  information,  contacl 
Magnum  Distributing  inc.,  1000  S.  Dixie 
Highway  W,  U3,  Pompano  Beach  FL 
33060;  {3&5)-785-20Q2,  Reader  Service 
number  483. 

MFJ-1 03  24/12-HOUR 
DIGITAL  CLOCK 

The  MFJ-1 03  is  a  new  24/  12-hour,  solid- 
state,  digital  clock.  It  features  blue,  0.6- 
inch  vacuum  fluorescent  digits-  This  new 
clock  has  a  battery  backup  to  keep  the 
clock  on  time  during  power  outages.  It 
requires  a  single  9-volt  battery  (not  fur- 
nished). 

It  has  an  ID  timer  that  alerts  you  every  9 
minutes  after  you  tap  the  ID/snooze  out- 
ton.  This  9-minute  timer  gives  you  a  full 
minute  after  the  timer  sounds  to  indentify 
and  still  be  legal.  It  has  a  switchable 
seconds  readout  For  accuracy.  It  can  be 
synchronized  with  WVW, 

The  MFJ-1 03  has  an  alarm  for  schedule 
reminder  or  wake-up  use.  An  alarm  indi- 
cator tells  you  when  the  alarm  is  on. 

For  '  observed-time"  timing,  just  start 
the  clock  from  zero  and  note  the  ending  of 
the  event  up  to  24  hours.  It  has  fast  and 
slow  set  buttons  for  easy  setting  and  a 
lock  function  to  prevent  mis-setting. 

The  clock  operates  on  1 10  V  ac,  60  Hz, 
and  is  UL  approved.  The  handsome,  black 
plastic  case  with  clear  front  measures  5 
x  2  x  3  inches. 

MFJ  provides  a  30-day  money-back  trial 
period.  If  you  are  not  satisfied,  you  may 
return  it  within  30  days  for  a  full  refund 
(less  shipping).  MFJ  also  provides  a  one- 
year  limited  warranty. 

For  additional  information,  contact 
MfJ  Enterprises,  inc.,  PO  Box  494,  Missis- 
sippi State  MS  39762.  Reader  Service 
number  476. 

DAIWA  LA2155  150  W  2M 
LINEAR  AMPLIFIER 

Daiwa  has  Introduced  a  new;  high- 
power  two-meter  linear  amplifier — the 
LA2155,  The  LA2155  delivers  a  150- Watt 


«** 


. 


Corn-Pad  Indus  tries'  CP2/4A  and  CR4A  antennas. 


The  new  MFJ-1 03  24/12  hour  digital  dock. 


punch  with  25  Watts  of  FM,  SSB,  or  CW  in- 
put.  The  unit  features  an  array  of  extras 
such  as  a  switchable  receive  preamp,  a 
high/low  power  option,  fast  acting  protec- 
tion circuitry,  rf-activated  transmit/re- 
ceive switching  with  time  detay  and 
manual  override  option,  and  relative 
power  output  metering. 

The  LA2155  requires  12  V  dc  at  24  Amps 
maximum.  For  more  Information  contact: 
MCM  Communications,  858  East  Con- 
gress Park  Drive,  CentervWe  OH  45459; 


(513H34-0031.    Reader    Service    number 
476. 


HEADLIGHTS 

Headlights  is  a  new  portable  light 
source  for  the  repairman.  handyman,  and 
hobbyist,  now  available  from  Fogg  and 
Egan.  It  directs  bright  light  where  you  look 
while  leaving  both  hands  free  to  work. 
They  light  when  you  put  them  on,  and 
there  are  no  switches,  wires,  or  battery 


packs.  Headlights  is  designed  to  be  worn 
with  or  without  glasses  Two  bulbs,  6 
inches  apart,  flood  the  work  area  and  are 
more  effective  than  a  single  bulb  In 'elimi- 
nating shadows  in  confined  areas. 

Headlights  is  ideal  for  times  when  the 
power  is  out  close-tolerance  work,  work- 
ing in  confined  areas,  reading  in  dim  light, 
or  performing  any  task  where  you  need 
both  hands  free. 

For  more  information,  contact  Fogg 
and  Egan,  17  Verdin  Drive.  New  City  NY 
10956:  (914)^6345870,  Reader  Service 
number  482. 

COWURAD'S 
440-MHZ  DDRR 

Com-Rad  Industries  has  added  a  440- 
MHz  DDRR  to  round  out  its  family  of  rug- 
ged, low  profile,  flutter-free  antennas  for 
VHF  and  UHF  service.  TTre  440  unit  is  only 
\-V2  inches  high  and  Is  made  entirely 
from  stainless  steel  and  chromed  brass 
{as  are  the  units  for  144  MHz  and  220 
MHz).  The  440  MHz  (CR4A)  or  the  220  MHz 
(CR3A)  can  be  combined  with  the  144- MHz 
(CR2A)  to  form  a  two-band  automatic 
bands  witching  antenna  using  just  one 
feedJine. 

These  combination  antennas  are  very 
useful  when  using  the  new  dual-band 
transceivers  that  are  coming  on  the  mar- 
ket. Also,  because  of  the  low  profile,  the 
antennas  can  be  mounted  on  the  roof  of  a 
vehicle  for  maximum  efficiency  and  a 
more  uniform  radiation  pattern  than  Is 
possible  from  a  trunk  or  bumper.  Both  the 
440-MHz  and  the  new  combination  units 
incorporate  the  new  capacity-disk  tuning 
system  which  grves  them  an  even  lower 
profile  and  greater  durability. 

For  additional  Information,  contact 
Com  Pad  industries,  1635  West  Piver 
Parkway,  Grand  is i and  NY  14072;  (716}- 
773-1445,  Reader  Service  number  484. 


LARSEN 
TEST  MOUNT  ADAPTER 

TTie  new  Larsen  .Electronics  lest  mount 
adapter  simplifies  tracing  problems  in  an- 
tenna or  radio.  It  can  check  the  antenna- 
feedline  vswr  and  the  radio  power  output 
at  the  same  time.  All  you  have  to  do  is 
screw  the  adapter  on  the  mount  and  appEy 
a  dummy  load.  Then  check  the  coax, 
mount  Impedance,  and  connections. 

The  test  mount  has  other  uses  as  well. 
When  you  don't  have  clearance  for  a  full 
antenna  or  just  want  to  remote  an  antenna 
temporarily,  you  can  use  the  adapter  for  a 
coax  extension, 

The  test  adapter  Is  available  for 
Larsen's  NMO  and  NLA  series  mounts. 
For   more   information,    contact    Larsen 


The  Daiwa  LA2155  750Watt  2-meter  linear  amplifier. 


Headlights  portable  tight  source  from  Fogg  and  Egan. 
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Electronics,  PO  Box  t799f  Vancou¥er  WA 
96668;  (206}-573-2722  Reader  Service 
number  479, 

NEW  MOOS  FOR 
KENWOOD  TRANSCEIVERS 

Internationa!  Radio,  Inc..  formerly  Us- 
ers International  Radio  Club,  has  released 
several  modification  Nits  for  Kenwood 
transceivers 

The  TS-930S  2.1 -kHz  cascade  kit  fea- 
tures two  8-pole  crystal  fillers,  two  diode- 
switching  boards,  all  parts,  and  Instruc- 
tion*, This  kit  does  not  require  removal  or 
the  large  signai-unli   PC  board.  All  sol- 


WHAT  DO  YOU  THINK? 

Have  you  recently  purchased  a  new  product  that  has  been  reviewed  m  7X>  \1 
you  have,  write  and  tell  us  what  you  (hink  about  it.  73  wit t  publish  your  comment 5 
sq  you  can  share  them  with  other  hams,  as  part  ol  our  continuing  effort  10  bring 
you  the  best  en  new  product  information  and  reviews.  Send  your  thoughts  to 
Review  Editor.  73  Amateur  Radio's  Technical  Journal  Peterborough  NH  03*58 


den  rig  is  done  from  the  top  of  the  PC 
board,  and  no  insertion  loss  will  be  noted. 
The  filler  will  Increase  your  selectivity  at  6 
dB  from  2.7  kHz  to  2. 0  kHz,  and  from  4,0 
kHMo£5kHjal60dB. 
The  TS-430S  cascading  kit  will  add  an- 


other 8  poles  of  filtering  for  a  total  0*  16 
poles.  The  added  filter  Is  patched  In  be- 
fore the  product  detector  and  is  In  the  re- 
ceive mode  only.  The  kit  will  improve  your 
noise-floor  figures  and  front-end  dynamic 
range  and  Increase  selectivity.  The  kit 


consists  of  a  pre- wired,  tested  PC  board 
with  a  2.1-kHz  filter  installed  and  com- 
plete instructions. 

The  Magi  com  speech  processor  will  In- 
crease the  average  signal  power  to  the  an- 
tenna by  as  much  as  6  dB.  In  addition,  a 
significant  talk-power"  improvement  will 
be  realized  Over  existing  processing  meth- 
ods used  In  the  TS-*30S.  The  processor 
comes  wired,  tested,  and  with  complete 
instructions  and  pictorials. 

For  more  information  on  these  and 
other  products,  contact  international 
Radio,  inc.,  3&4  KHpa trick  Avenue.  Port  St. 
Lucfe  FL  33452,  Reader  Service  number 
481, 


RTTY  LOOP 


Marc  L  Lea\teyt  M.O.  WA3AJR 
6  Jenny  Lane 
Pikesvilie  MD  21208 

Well,  It's  December— time  for  our  annu- 
al shopping  spree.  Last  year,  I  used  the 
pages  of  73  as  an  avenue  of  shops.  Your 
response  to  this  approach  was  so  good 
that  t  think  we  will  do  It  again.  I  would  like 
to  preface  this  with  the  note  thai.  unMHe 
those  reviews  I  have  written  about  equip- 
ment tested  or  evaluated  here  ai  WA3AJR. 
the  material  presented  this  month  is 
basically  what  the  manufacturer  claims, 
without  much  in  the  way  of  screening.  I 
shall  provide  the  addresses  of  companies 
for  you  to  contact  directly,  should  you  be 
interested  in  any  of  the  items  mentioned. 
Since  they  all  am  73  advertisers,  f  am  sure 
the  magazine  will  stand  alongside  you  as 
well. 

That  said,  let's  take  a  stroll  down  73 
Boulevard.  We  are  only  going  to  look  at 
those  advertisers  who  directly  address 
the  RTTY  crowd,  even  though  antennas^ 
receivers,  and  the  like  may  be  Important, 
With  the  proliferation  of  RTTY  equipment 
being  offered,  I  think  It  Is  important  to 
spotlight  that  stuff '  Also,  we  will  be  using 
the  October.  1983.  Issue  of  73  as  a  guide, 
So.  if  your  favorite  advertiser  was  not 
there,  we  may  miss  him. 

How  about  a  copy  of  the  1984  Radio 
Amateur  CaUbook^  Selling  for  S  19.95.  this 
is  an  Indispensable  aid  to  any  active  ama- 
teur. The  book  contains,  besides  the  ex- 
pected listing  of  all  amateur  calisigns. 
call  changes,  si  tent  keys,  census  data. 
OSL  bureaus,  and  more  A  buck  less  buys 
you  the  international  edition  with  informa- 
tion on  almost  a  hall  million  amateurs 
worldwide.  No  ham  should  be  without 
one  I 

The  Ham  Shack  takes  a  page  to  an 
no u nee  AEA's  GP-1  Computer  Patch  Inter- 
face, This  little  box  patches  many  popular 
home  computers  to  run  both  RTTY  and 
CW\  It  appears  to  offer  both  flxeoVl7D+U 
and  variable  shift,  automatic  threshold, 
and  a  built-in  AFSK  generator.  Looks  in- 
teresting—it might  answer  the  need  of 
quite  a  few  hams  looking  to  interface  their 
small  computer  with  amateur  radio. 

Our  old  buddies  at  Microlog,  here  In 
Maryland,  have  a  two-page  spread  to  an- 
nounce their  version  of  the  home  comput 
er-RTTY  interface.  Their  AIFM  is  a  single- 
board  terminal  unit  and  opera  ling  system 
that  converts  a  VTC-20  to  run  RTTY  and 
CW\  Mow  why  they  chose  the  VIC-20,  with 
its  £2-Gha/acter  line,  Is  beyond  me— it 
would  seem  as  though  this  would  limit 

120     73  Magazine  *  December, 


one's  communication  of  most  forms  Of 
RTTY — but  they  did.  I  would  rather  have 
seen  an  Atari  or  the  like;  maybe  they  will 
come  out  with  one  for  that  system.  But  for 
this  one,  they  have  an  impressive  pack- 
age, display  notwithstanding  Text  buffer, 
autostart,  WRU  (who  are  you?)  mode,  did- 
dle, and  even  a  real-time  clock  are  some  of 
the  features.  This  package,  retailing  for 
S199.  is  something  to  be  dealt  with. 

Software  >s  in  abundance,  and  the  VU_  H. 
Nail  Company  is  advertising  a  disk  for  the 
Apple  II  with  a  program  named  Egbert  II. 
This  program  altows  RTTY,  CW  or  TOD 
(deaf  TTY  on  telephone)  with  a  software 
terminal  unit.  At  559.%,  $39.95  if  RTTY  on- 
ly Is  desired,  this  sounds  like  quite  a  bar- 
gain, Would  be  interested  to  hear  from 
any  readers  who  have  used  the  program. 

Macro  Ironies,  a  company  that  entered 
the  comput er-RTTY  market  rather  early, 
offers  their  Tormina II,  a  hardware  and 
software  system  which  sends  and  re- 
ceives HTTY  and  CW  on  a  TRS^O  Model  I 
or  ill  (47),  Apple  II  (Me?),  or  Atari  400/800 
O3OQ/140OM450?).  The  box  sells  for  S499 
and  Is  all  you  need  other  than  a  transmit- 
ter and  a  receiver  to  put  these  computers 
on  the  air 

Another  old  friend,  MFJ  Enterprises. 
Inc.,  offers  their  RTTY/ASCII/CVV  Comput- 
er Interface.  Using  available  software,  this 
is  a  demodulator  and  AFSK  generator  that 
will  act  as  the  hardware  interface  between 
your  radio  equipment  and,  in  their  words, 
a  V1C-20.  TRS-80C,  Atari,  TK99.  Commo- 
dore 64,  or  almost  any  other  personal 
computer.  Remember  now,  this  does  not 
Include  the  software  to  turn  your  comput- 
er into  a  terminal,  just  the  decoding  of  the 
audio  from  your  receiver  inio  tones  and 
the  encoding  of  your  RTTY  pulses  Into  a 
form  that  your  transmitter  will  accept. 
Nonetheless,  at  $99.95  h  it  may  be  just  the 
thing  for  the  individual  without  adequate 
hardware. 

Speaking  of  sources  of  software.  Kan- 
Ironies  features  a  full  line  of  programs 
along  with  hardware  interlaces.  Their 
original  Interface  is  a  demodulator  and 
AFSK  encoder  and  sells  for  £18996.  Their 
new  Interface  II  features  a  hotter  front 
end,  scope  outputs,  and  a  bunch  of  stan- 
dard shirts.  This  new  one  sells  tor  $269  95, 
In  terms  of  software.  Kan  ironies  offers 
three  programs  which  run  with  their  own, 
or  oi her  (like  the  MFJ  unit  above),  hard- 
ware, The  basic  Hsmsoft  program  puts 
many  popular  computers  on  RTTY  and 
CW  with  a  full  range  of  features.  It  is  sup- 
plied on  a  ROM  board  for  the  VIG-20 
($49.95),  Atari  ($49.95),  TRS^BOC  ($59.95), 
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or  TI49/4A  {$99  95)  A  disk  version  is  also 
available  lor  the  Appje  for  $29  95.  An  ad- 
vanced version,  Hamtext.  is  available  for 
the  Apple,  Commodore  64.  and  VIC  20 
This  features  disk  transmit  and  Save 
mooes,  printer  outputs,  and  more  and 
sells  for  $9995  Also  available  is  Amtor- 
soh.  one  of  the  first  programs  to  run  the 
new  AMTOR  mode  we  discussed  last 
month.  Running  on  the  same  three  sys- 
tems as  Hamtext.  it  sells  for  $89  95.  Looks 
tike  an  Impressive  line. 

Okay,  here  comes  the  other  printed  ma* 
terlal  I  mentioned.  I  am  about  to  make  my 
yearly  pitch  to  subscribe  to  73;  those  of 
you  who  presently  subscribe  may  skip  to 
the  next  paragraph.  Do  you  know  how 
many  articles  have  been  published  on 
RTTY  in  73?  More  than  In  any  other  maga- 
zine—even more  than  all  of  them  com- 
bined! Yes,  this  magazine  is  ideal  for 
keeping  up  with  new  knowledge,  and  at 
$19.97  (t  don't  know  why  the  strange  num- 
ber, either— but  then  when  this  magazine 
was  first  published  it  went  for  37  cent  si,  a 
year's  subscription  remains  one  of  the 
biggest  bargains  around. 

Yet  another  computer  Interface  Is  being 
offered  by  Contempory  Technology,  Inc. 
Their  TMC-1Q  RTTY/CW  Interface  appears 
to  be  a  demodulator/ AFSK  keyer  which  is 
supplied  with  software  for  the  VIC-20  and 
Is  supposed  to  run  with  other  brands  of 
computers  with  appropriate  software. 
With  cable  and  software,  this  unit  sells  for 
$299,35 

On  the  self-contained  front,  DGM  Elec- 
tronics presents  its  SRT-3000,  a  RTTY/ 
CW/ASCll  terminal.  This  keyboard'-shaped 
unit  features  a  full  TTY  line  display  of  72 
characters,  buffers,  cassette  interfacing, 
and  stunt -box  features.  Ms  price  is  listed 
as  $995,  with  an  Introductory  oft er  of  $795 
I  don't  know  how  long  the  "introduction** 
is  going  on. 

When  it  comes  to  AMTOR,  AEA  takes 
out  an  ad  of  Its  own  to  show  its  new  AMT-t 
AMTOR  terminal.  This  sleek  box  will  act 
as  a  demodulator  and  modulator  for 
AMTOR  RTTY,  requiring  only  a  terminal 
and  transceiver.  You  can  use  a  dumb 
nglass-TTY"  type  terminal,  computer  with 
terminal  software,  or  even  an  ASR-33.  I 
guess  At  $499.95,  this  will  make  quite  an 
impression  in  the  growing  AMTOR 
market. 

Speaking  of  dumb  terminals,  RCA  con- 
tinues to  offer  used  ASR-33  teleprinters 
tor  $300,  These  are  pulled  from  service, 
and  I  have  no  idea  what  kind  of  shape  any 
of  them  are  in.  but  the  price  is  comparable 
with  most  other  reputable  sources  for 
these  printers  This  may  make  the  tdea!  re- 
mote terminal  for  some  systems  or  a  low- 
cost  printer  for  others. 

Another  TRS-80  Interface  is  advertised 
by  the  Royal  company.  For  $199  {$179  In 
cassette  version),  this  disk  program  and 


interface  will  use  an  external  demodulator 
to  put  a  TRS60  Model  lit  or  4  on 
RTTYCW/ASCll.  Space  is  provided  for 
stored  buffers,  split  screen,  diddle,  and 
other  features 

Finally,  we  come  to  Microfish,  a  Gre- 
at fve  name,  which  sells  a  cassette  pro- 
gram tor  the  VIO20  to  transmit  RTTY  In 
Murray  and  ASCII  for  $10.95,  I  presume  an 
externa)  TU  Is  needed,  but  the  price  for  the 
software  sure  sounds  good! 

Seven  years  ago,  when  I  started  this  col- 
umn, it  was  the  rare  advertiser  who  men- 
tioned RTTY  In  an  ad.  much  less  took  out  a 
full-page  spread  to  promote  a  product  to 
our  market.  Times  have  sure  changed! 
Next  month,  some  more  from  me  and  you, 
here  in  RTTY  Loop. 


Companies  Mentioned  in  this 
Month's  Column 

Radio  Amateur  Cailbook.  Inc. 
925  Sherwood  Drive,  Box  247 
Lake  Bluff  IL  60044 

The  Ham  Shack 
906  N,  Main  Street 
EvansvilleIN  47711 

Microlog  Corporation 
18713  Mooney  Drive 
Galthersburg  MO  20B79 

W.  H.  Nail  Company 
275  Lodgevlew  Drive 
Oroville  CA  95965 

Macrotronics,  Inc 

1125  N.  Golden  State  Blvd 

Turtock  CA  96380 

MFJ  Enterprises,  inc. 

Box  494 

Mississippi  Stale  MS  39762 

Kan  ironies 

1202  F- 23rd  Street 

Lawrence  KS  66044 

73  Magazine 
PO  Box  931 
Farmfngdale  NY  11737 

Contemporary  Technology,  inc. 
POBox  1083 
Salem  OR  97308 

DGM  Electronics.  Inc. 
787  Briar  Lane 
Beloit  Wl  53511 

Advanced  Electronics  Applications  (AEA) 
PO  Box  OZ160 
Lynnwood  WA  98036 

J.  H.  Beit— RCA  Service  Company 
Bldg  204-2,  Rouie  36 
Cherry  Hill  NJ  08358 

Royal 

407  Conkte  Road 

Hampton  GA  30228 

Microfish  Software  Products 
PO  Box  920342 
Norcross  GA  30092 
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FILTER  CASCADING 


The  most  cost-effective  way  to  imp  rove  the  selectivity 
of  any  receiver -old  or  new-  is  to  improve  its  IF  filtering, 
A  Fox-Tango  Cascading  Kit  puts  a  high-quality  steep- 
sided  8-pole  filter  in  series  with  your  present  filterfs), 
both  SSO  and  CW  The  result  is  narrower  Bandwidth 
and  better  Shape  Factor,  both  of  which  dramaticatly 
reduce  adjacent  channel  QRM  -  a  necessity  in  todays 
crowded  bands. 

CONSIDER  THESE  KIT  FEATURES 

•  Easy  installation  -  30  minute  average 

•  No  drilling,  switching,  alignment. 

•  16  poles  of  filtering  yield; 

FMtef  Shape  Factor  as  high  as  1/19. 
Ultimate  Selection  better  than  lOOdB 
Worfes  wonders  on  SSB;  improves  CW. 

•  Compensates  for  Filter  insertion  loss. 

•  Complete  rnatructiOAS.  clear  diagrams. 

•  bio  RX  audio  impairment,  TX  unaffected. 

•  Includes  Biter  and  all  needed  parts. 

•  Fits  air  modets  of  Series  -  any  letter. 

•  All  Filters  B-pole  *  Guaranteed  One  Year. 

SPECIFY  KIT  WANTED  WHEN  ORDERING 

YAESU  FT101  $80,  FT1012O  575:  FT107  SSO; 
FT901  2,  $70,  FR101  $60  (fitter  only).  KENWOOD 
T$520ffiS99  575,  TS820  $75;  TS830/93O  $170  (Two 
Fitters).  HEATH  SB104A  $65. 

Shipping  S3  (Air  $5)  FL  Sates  Tax  5% 

tn  addition  to  the  above ,  FOX-TANGO  stocks  a  wide 
1 1  ne  of  $60  SSB,  CW,  and  AM  0-poJe  f  i  Iters  for  Yaesu, 
Kenwood,  Drake  R4C  and  7-line,  and  Heathkit.  Also, 
special  filters  made  to  order.  Send  specs  for  quote, 

O  J**        G0  FOX-TANGO  -  TO  BE  SUREI 
T/j&gi  Order  by  Mail  or  Telephone. 

AUTHORIZED  EUROPEAN  AGENTS 
Scandinavia  MiCROTEC  (Norway) 
Other  INGOIMPEX  (West  Germany} 
^88 


FOX  TANGO  CORPORATION 

Box  15944T,  W  Palm  Beach.  FL  33416 
Phone:  (305)  683-9587 


-See  U%X  Of  Atfvertiseis  on  page  130 


TOLL  FREE  ORDERS  •  1  -800*826-3432 

(IN  CALIFORNIA;  1400-258-6666 J 

INFORMATION    -    l  2  1  3t  36<KB0OO 


MINIATURE 
6  VDC  RELAY 

SUPER  SMALL 
SPOT    RELAY. 
GOLD  COBALT 
CONTACTS 
AMP  AT  30  VDC 
SENSITIVE,   TTL 
DRIVE     POSSIBLE 
FROM    4.3    TO 
RES    220   OHM 

13/32-  «  r/ifl- 

AROMAT  •  RSD-CV 
§1  m  EACH 
10FOR*13SO 


rated  i 

HIGHLY 
DIRECT 
OPERATES 
A    V.    COIL 
1  3/1  fl"  ■ 


120V  INDICATOR 

NEON  INDICATOR   RATED 

i  ?0  V  1/3  W  MOUNTS  IN 

V1fl"  HOLE         RED  LENS 

7Se  EACH 

10  FOR  17.00 

100  FOR  S65.00 


13  VDC  RELAY 

CONTACT    SPNC 
10  AMP  $  130  VAC 
ENERGIZE  COIL  TO 
OPEN  CONTACT . . , 
COIL   13  VDC  ^0  OHMS 
(SPECIAL   PRICE   SUM!   EACH 


KEY 


ASSEMBLY 
5  KEY 
$%M 

EACH 

CONTAINS  5  SfNGLE-POLE 

NORMALLY  OPEN  SWITCHES 

MEASURES  3  3/4"  LONG 

6  KEY 

tl.25 
EACH 

CONTAINS  6  SINGLE-POLE 

NORMALLY  OPEN  SWITCHES 

MEASURES  4  1/4    LONG. 


METERS 

1  MA 


2  5.  I6'  SQUARE 
PANEL  METER 
MOUNTS  IN 
2  i-'8"  MOLE 
tS.SO  EACH 


0-15  V.D.C 

THtS  2-1/4' 
SOUARE  METER 
MEASURES 
0-15  VDC 
S4  JO  EACH 


L.E.D.'S 

STANDARD  JUMBO 

DIFFUSED 

BED       1ft  FOR  $1.50 

GREEN     10  FOR  $2.00 

YELLOW  10  FOR  $2.00 

fy    FLASHER  LED 

A    5  VOLT  OPERATtOH 

REO  JUMBO  StZE 
m  $1  00  EACH 

Bl  POLAR  LED 

II  2  FOR  %  1  70 

LED  HOLDERS 

TWO  PIECE  HOLDER  a  n 
FOR  JUM&O  LEO  W 

10  FOR  &54       ?00FORfl0  00 


Dudes  are  getting 

smaller! 
and 


MUIJ1 -SWITCHES 

5  STATION  INTERLOCKING 

3  -2PDT  AND  2  -  6POT  SWTTCHES  ON  FUL1Y 
■STTERLOCK  WG  ASSCMBLV  Jv,  *  BETWEEN 
MOUNTING  CENTERS     tt*0£ACH 

5  STATION  NOfWHTERLOCKWG 

SAME  AS  ABOVE,  E3BCEPT  EACH  SWTCH 

INDEPENDENTLY     $2 .M  EACH 


COMPUTER 
GRADE 
CAPACITORS 


1700  mfd.  ISO  VDC  $2,00 

2  1/2"  DIA  *  4  3/ A"  HIGH 

$1.00 

«  3"  HIGH 


3,600  mfd. 

40VOC 
1  3/8"  OIA 
6,400  mfd, 

60  VDC 

1  3/B"  OIA 


$2.50 
*  A  1/4"  HIGH 

18,000  mid.  75  VDC  $4.00 

2  1/2    DIA   i  4  1/2'  HIGH 
22,000  mid.  IS  VDC 
V    DIA     *  2   1/2"   HfGH 
22.000  mid,  40  VDC 
2*  OIA    -  6"  HIQN  $3.00 
24.000  mfd,  30  VDC 

1  3/4"   OIA.    «   4"   HKaH 

31,000  mid.  15  VDC 

4"    OIA     ■   4"   HIGH 

72JJOC  mfd.  IS  VDC 

T  OtA    *■  4"  HIGH  $3,50 
1*0.000  mfd.  **  6V 

2  i  2J  DIA   ■  4  \rr  HIGH  |T  JO 

TO  FTT  CAHhOTpHl  m*  H. 


S2.00 


13  JO 

$2  SQ 


TRANSFO 

120  watt 
prtmartm* 


S.t  VOLTS  ■(  7S0  HA  13.00 

1  VOLTS  kMMHA  $1.25 

IB. 5  V.  •!  3  AMPS  fS JO 

1 8  V  al  8S0  M A  $3.SD 

IS  VOLTS  »1  1  AMR  t«.H 

IS  V.CT,  at  2  AMP  tS.M 

34  VOLTS  il  250  MA  $2.90 

24  VCT  it  1  AMP  S4.50 

42  V.CT.  ■(  12  AMP  *4.S0 


WALL 
TRANSFORMER 


ALL  AflE  IIS  VAC 
PLUG  IN 


4  VOCMTVMA 

•  voc  irajiu 

HiVACffUJVA 
1?  VAC  M  SOO  MA 

22  vdc  mom 


»  JO 

1440 

S2J0 


MINIATURE  TOGGLE  SWITCHES 

ALL  ARE  RATED  5  AMP*  #  12S  VAC 


S.P.D,T. 

(on -on) 
PC  sttle. 

NON  THREAOtD 
BUSHING 
r»  EACH 
10  FOR  {TOD 


SP.D.T, 

(on-off-on) 

NGN-THREADED 
BUSHING. 
PC  STYLE 
TSI  EACH 
TQ  FOR  {7  00 


S.P.D.T. 

(on -on) 

SOLOtBLUG 
TEP.UINALS 
11  JO  EACH 

10  f  Ofi  tft  00 

TOO  fop  too 


S.P.D/T 

(on-on) 

p  c  LUGS. 
THREADED 
BUSHING 
11.00  EACH 
10  FOfl  WOO 

ioo  for  teo.oo 


MAT. 

(on-off-on} 

SOLDEP  LUG 
■  ERMINAL5 
1 1  00  EACH 
tO  FOR  *9  00 
100  FOR  WlOOCi 


D.P.D.T. 
(on-on> 

SOLDER  LUG 

tERMINALS 

%7  00  EACH 

10  FOR  $19.00  v\FyM 

100  FOR  S1Q0  0O 

^20 


Because  you  and  the 
leading  radio  manu- 
facturers want  the 
best-perfor  ming,  the 
best  looking  antenna; 
Centurion  has  grown 
to  be  the  Duck  reader 
We've  developed 
many  smaller  antennas 
to  make  the  hand- 
held radio  perform 
better,  and  now  the 
newest  duck,., the  Tuf 
Duck  "mini*'*  it's 
shorter  (about  3 ")  yet 
it's  a  full  1/4  wave 
radiator  on  VHF 


Actual  Size 


IUL  CLKTROOKS  <ORI 


cum  aij^iMsmxss  <sm 

•05  S-  VCRMONT  *  P.O.  BOX  304Q*  *  LOS  AHCELC3,  C*  QOOOO 


■    u.ntiMuW  OflDE«t  H&OO 
OS*    I J  W  SHIPPING 

HO  C  C  &  ' 


*  FOREIGN  O«0EH» 

4MCLUOI  %ufr»CIIHl 

•  -A:  ■'     iili   ADO  t  1  r< 


ANTENNAS 


CENTURION 

Phone  402/467-4491 

Telex  48-4377  CENTURION  LCN 

P.O  &ox  S$84o     ynco*nr  NE  685^1    7846 


^102 
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FUN! 


John  Edwards  KI2U 
PO  Box  73 

Middle  Village  NY  11379 

HAMMING 

AROUND  THE  WORLD 

Without  doubi,  amateur  radio  is  a  hob- 
by unlike  any  other,  While  most  pastimes 
are  conducted  in  solitude  or  with  a  few 
close  friends,  ham  radio  is  definitely 
a  group  activity.  In  fact,  Our  hobby  is 
one  of  few  activities  that  (ust  can't  be  con- 
ducted alone. 

Unless  sending  code  practice  is  vow 
sole  operating  thrill,  chances  are  you  have 
dozens  of  ham  friends  And  if  you  hold  a 
General-class  ticket  or  higher,  many  of 
those  friends  are  likely  to  reside  overseas. 
Like  no  other  hobby,  amateur  radio  opens 
the  door  to  worldwide  communication 
and  understanding.  What  a  pity  we  so  of- 
ten waste  this  opportunity  on  meaning- 
less signal  reports  and  hollow  chatter 
about  the  weather.  Get  rid  of  QSL  cards 
and  pass  a  law  against  the  swapping  of 
temperatures  and  I  think  we  would  have  a 
much  better  hobby. 

Tnis  month,  FUN!  lakes  a  look  al  ham- 
ming around  the  world  It's  lima  to  discov- 
er what  Nfe  is  like  at  the  end  of  that  over- 
seas microphone,  key,  or  keyboard. 

ELEMENT  1 
TRUE-FALSE 


True   False 


t)  in  Japan,  a  resident  alien 
may  obtain  an  amateur- 
radio  operator's  license 
but  not  a  station  license 

2)  If  you  work  a  West  Ger- 
man station  with  a  71' 
suffix,  you  are  communi- 
cating with  a  German  Ex- 
tra-class licensee. 


3)  In  New  Zealand,  Field 
Day  is  held  in  February. 

4)  The  callsigns  LG5FL  and 
SJ9WL  both  belong  to  me 
same  station. 

5)  Singing  a  radio  into 
Greece,  without  the  prop- 
er paperwork,  can  result 
in  a  S2S00  fine  and  up  to 
two  years  Imprisonment 

6r  In  Hong  Kong,  a  visitors 
license  costs  $100. 

7)  Trm  Chen  B V2B  is  the 
only  licensed  amateur  in 
the  People's  Republic  of 
China. 

B)  Father  Moran  9N1MM  is 
the  only  active  amateur  in 
Tibet 


ELEMENT  2 
SCRAMBLED  WORDS 

Unscramble  the  names  ol  these  coun- 
tries: 

NEWSED  JIIF 

NAAPJ  LAPEN 

BUCA  YT1LA 

NACFRE  AAI5TRU 

AAA!  LSI  RU  LEBiZIE 


ELEMENT  3 
MATCHING 

Match  the  prefix  to  the  correct  country 


Column  A 

Column  B 

1)  VU 

A)   Benin 

21  Y1 

B)  Argentina 

3)  7X 

q   Latvia 

4}  LU 

D)   Honduras 

5}  HR 

E)    Bangladesh 

6)  GW 

F)    Algeria 

7)  OX 

G)  Uzbek 

8)  UQ2 

H)  Sweden 

9}  Sli 

1)    Iraq 

10}  GU 

J)    Wales 

11}  EP 

12)  TY 

13)  PY 

14)  52 

15)  UIB 

16)  TA 

17)  5N 
1*)  XE 
19)  YK 
20}  YV 


K)  Turkey 

U  India 

M)  Venezuela 

N)  Mexico 

O)  Brazil 

P)  Egypt 

0}  Iran 

R}  Nigeria 

SJ  Greenland 

T)  Syria 

U)  Guernsey 


ELEMENT  4 

MATCHING 

Column  A  Column  El 

1)  Break  rr?  A)  Italy 

2J  RadurRtvtsta  B}  United  Kingdom 

3)  Radio  C)  United  States 
Communication  D)  Canada 

4)  73:  Amateur  Ra  E)   New  Zealand 
d/o'S  Technical  F)  Spain 
Journal 

6|  TCA 

ELEMENTS 
MATCHING 

Match  the  OX  net  to  its  frequency. 
Gflhnwn  A  Column  B 

1)  Forty-Meier  DX  Net      A)     7.270  MHz 

2)  Africana  Net  B)  21.3*5  MHz 

3)  Arabian  Christian        Q  21,355  MHz 

Net  D)  28  510  MHz 

4)  Pacific  International 

OX  Net  E)  21.28DMHZ 

5r  W7PHO  Family  Hour  f)  14.305  MHz 

(15-meter  version)  G)  14.225  MHz 

6)  W7PHO  Family  HOuf  H)   14.2SS  MHz 

1 20-meter  version)  l.i     u  255  MHz 

7)  OX  to  DX  Net  J)  14.250  MHz 
0)  10-Meter  DX  Nat  K)  7.182  MHz 
9)  P29JS  DX  Net 

10)  Arabian  Nights 
DXNet 


THE  ANSWERS 

Element  1; 

1— True  And  he  must  notify  the  govern- 
ment before  operating  any  sta- 
tion. 

2— False  Someone  employed  by  the  Ger- 
man Department  of  Telecom- 
muni  cations. 


3— True  Well,  Ifs  summer  down  I  here.  I 
hope, 

4 — True  The  stall  on  is  In  a  place  called 
Morokulien,  located  on  the  bor- 
der between  Sweden  and  Nor- 
way. Morokulien^  Incidentally, 
means  "IimT  In  boih  lan- 
guages. You  read  it  here  first. 

5— True  Yeah,  but  those  window  bars 
make  great  radiators 

&— True  In  Hong  Kong  dollars,  of 
course.  That's  $16  U.S. 

7— False  Only  ham  in  Taiwan.  On  CW. 
he's  BV2A. 

6— False  Other  side  of  Ihe  mountain— 
Nopal. 

Element  £ 

(Beading  from  left  to  right):  SWEDEN.  Fiji, 

JAPAN,  NEPAU  CUBA,  ITALY,  FRANCE. 

AUSTRIA,  AUSTRALIA,  SEllTF 

Element  3: 

1  =L  2  =  lp  3  =  F,  4=B,  5^0,  6  =  J,  7  s  ST 

B  =  C,9=P4  10  =  U,  11  =Q,  12«  A.  13*0. 

14  =  E,  15  =  G,  16  =  K,17=R,  18=  N,  1Q~ 

T42D=M. 

Element  4: 

1  =  E,2  =  A+3=B,4  =  Q,o  =  Df 

Element  5L* 

1  =  K,  2  =  C,  3  =  F,  4  =  H  or  I,  5  =  B,  6  =  G. 

7  =  E8  =  D.  9  =  Hor  I.  10  =  J 

SCORING 

Element  1: 

Two  points  for  each  correct  answer 

Element  2r 

Two  points  roc  each  country  unscrambled 

Element  3: 

Two  points  for  each  pair  matched 

Element  4: 

Two  points  for  each  parr  matched 

Element  5: 

Two  points  tor  each  pair  matched 

Are  you  a  ham  of  the  world? 

1-20  poin Is— Never  Traveled  more 
than  25  miles  from  your 
QTH 
21-40  points— Once  vacationed  In 

Cedar  Rapids,  Iowa. 
41-60  points— Know  your  way  around 

a  map. 
61-80  points— A  seasoned  traveler, 
81-100  +  points— Home  QTH  Is  any  DX- 
pod  1 1  ion 


DR.  DIGITAL 


Robert  Swirsky  AF2M 
412  Arbuckfe  Avenue 
Cedarhurst  NY  11516 

DR.  DIGITAL'S  MAILBAG 

Before  we  continue  test  month's  discus- 
sion of  dealing  with  sound  using  microcom- 
puters, I  am  going  to  reach  into  the  Dr  Digi- 
tal rnallbag  and  pass  along,  some  Info  I've 
received  Let  me  stale  once  more:  If  you 
want  a  reply  to  your  letter,  please  enclose  a 
stamped  self -addressed  envelope! 

James  J.  Brown  N2AXR  asked  about  the 
10-Ohm  variable  resistor  In  the  VlC-20-to- 
ham-rig  interface  {September,  19631-  Sorry 
about  that.  Jim— thai  was  a  misprint,  tt 
should  have  been  a  1000-Ohm  variable  re- 
sistor, Actually,  any  small  resistance  vari- 
able pot  will  dot  It  serves  to  control  the  level 
so  you  don't  drive  the  rig  too  hard. 

For  those  of  you  who  have  Tt-99f4A  con> 
outers,  you  too  can  have  cassette-port 
OSOs  (see  September,  1963,  for  details}. 


Jim  Ketcham  KA4AFI  tells  me  that  his  Tl 
cassette  port  works  fine  through  his 
2-meter  hand-held,  Jim  has  been  able  lo 
send  and  receive  Tl  cassette-port  data 
through  his  local  repeater.  He  just  has  lo 
time  himself  so  the  repeater  doesn't  try  lo 
identify  during  a  data  transmission! 

It  seems  that  the  1802  microprocessor 
still  has  a  loyal  following,  Bob  KC2VYZ. 
WA2EGP,  and  K2ULR  have  been  experi- 
menting with  this  unique  chip.  Bob  says 
that  he  "would  like  to  see  different  makes 
of  computers  talk  to  each  others  He  also 
reports  success  transferring  CoCo  pro- 
prams  using  the  cassette  port,  although 
QRN  has  led  to  some  transmission  errors. 

Atari  computer  owners  would  probably 
find  the  Atari  Microcomputer  Network  use- 
ful. The  net,  organized  by  Jack  McKirgan  II 
WDSBNG,  has  a  number  of  sections.  Or- 
ganization is  as  follows:  National 
Net— 14325 at  160GZ.  Sunday:  Midwest  Ra- 
gionaJ  Net— 7.235  at  183&X  Sunday;  West 
Coast  Regional  Net —7235  at  1 1  am  PST. 


Sunday;  Southwest  Regional  Net—  7.230  at 
18002,  Sunday;  Pacific  NW  Regional 
Net— 7.230  at  1800Z.  Sunday;  Southeast 
Regional  Net— 7*235  at  1800Z  Sunday; 
East  Coast  Regional  Net— 3.966  at  8  pm 
EST,  Wednesday;  Internal  ion  a  I  Nel— 21  4 
at  2330Z.  alternate  Thursdays;  Dayton, 
Ohio,  Net— open  channel  on  146,445  sim- 
plex; Chicago  Net— open  channel  on 
147,570  simplex;  Central  Kentucky 
Net— 145,45  repeat,  9  pm  Wednesdays. 

The  Atari  Microcomputer  Network  also 
puts  out  a  very  informative  newsletter.  Ad 
Astra.  For  more  information  on  the  newslet- 
ter or  the  net  write  to  Atari  Microcomputer 
Network,  Jack  McKirgan  II  4749  S  Ft  207 
NE,  Washington  Court  House.  Ohio  431SQ. 

Joseph  J.  FaircJough  WB2JKJ  is  doing 
something  unusual  wilh  amateur  radio  and 
microcomputers:  He's  using  them  to  heip 
leach  English,  Joe  has  an  amateur-radio 
station  and  a  number  of  microcomputers 
set  up  in  his  classroom  at  Junior  Hign 
School  §22  In  New  York  City.  The  high 
technology  serves  to  create  and  maintain 
interest  among  the  students.  Using  techni- 
cal publications  such  as  73  as  textbooks 
Ihe  students  in  joes  Englisli  class  learn 
about  writing.  They  compare  writing  styles, 
catch  errors  that  the  Copy  editors  might 
have  missed,  and  evaluate  various  publica- 
tions   The   computer   and   amateur^adro 


theme  keeps  the  students  interested  and 
eager  to  learn.  Joes  unique  approach  lo 
teaching  English  has  been  very  success- 
ful—he even  received  a  letter  from  Presi- 
dent Reagan  congratulating  him  on  the  ef- 
fectiveness of  his  curriculum. 

SOUND:  PART  II 

Last  month,  we  discussed  how  lo  detect 
and  measure  sound  with  a  computer.  Now 
It's  time  to  look  at  the  other  part  of  the  prob- 
lem— generating  sound  with  a  computer. 
For  the  purposes  of  (his  discussion,  I'd 
divide  computers  into  three  classes:  com- 
puters with  no  sound-generation  hardware, 
computers  with  simple  console  speakers, 
and  computers  with  separate  sounc^gener- 
attng  hardware.  An  example  of  Ihe  first 
class  would  be  practically  any  business 
micro;  the  only  way  these  can  generate 
sound  is  through  the  terminal's  beeper.  The 
second  type  of  computer  would  be  the  Ap- 
ple It,  Franklin.  IBM  PC,  etc.:  these  com- 
puters have  a  speaker  that  can  be  con- 
trolled wilh  software.  Atan  and  VIC  com- 
puters fall  into  me  third  category.  That* 
models  incorporate  circuitry  dedicated  to 
sound  production.  For  example,  the  POKEY 
chip  in  the  Atari  computer  can  control  up  to 
4  voices.  It  has  a  CVA  converter,  noise 
generator,  and  all  sorts  of  options  The  VIC 
computer  works  in  a  similar  manner.  DTMF 
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generation  can  be  had  with  a  taw  lines  of 
simple  software! 

IT  you  have  a  computer  of  the  first  class, 
don't  despair  All  you  have  to  do  is  add  an 
amplifier  to  one  of  the  output  lines  of  the 
parallel  pons.  (If  you  don't  have  a  parallel 
port,  then  you  can  despair.)  Be  sure  ywi  put 
an  attenuator  between  your  parallel  port 
and  your  amplifier— there  ts  sSV  coming 
out  of  the  port  After  you  have  Ihia,  you  can 
consider  your  computer  to  be  in  the  second 
class  and  use  the  software  techniques  that 
I  will  describe 

Apples  and  their  relatives  have  built-in 
speakers  The  spesJter  is  mapped  to  a  spe- 
cific memory  location.  Accessing  the  loca- 
l/on with  a  READ  statement  will  cause  the 
speaker  to  change  stale — the  sound  cone 
will  move  from  "In"  to  "our  or  vice  versa. 
Note  thai  on  the  Apple  a  WRITE  to  the 
speaker's  location  will  cause  the  speaker  to 
click.  This  Is  because  a  WRITE  actually  per- 
forms a  READ  before  it  executes. 

Other  computers  with  speakers  r  and 
those  with  an  amplifier  connected  to  a  port, 
require  an  I/O  statement  to  cause  the 
speaker  to  click.  The  port's  number  must  be 
determined  {consult  your  hardware  manual) 
and  an  assembly-language  command,  usu- 
ally an  OiiT  command,  must  be  executed. 
For  example,  if  you  have  a  ZBO-based  sys- 
tem and  have  a  speaker  hooking  you  to  the 
USB  (least  significant  bit)  line  of  parallel 
port  fl,  the  command  OUT  1,A  can  be 
used  to  move  the  speaker's  coil  in  and  out 
if  (here  is  a  1  In  (he  accumulator,  the  speak- 
er will  move  out,  A  zero  brings  it  back  in 


SOURCE    FILE!    TONE 


Now  that  you  have  the  ability  to  move  a 
speaker  in  and  Outs  the  next  Step  is  gen- 
erating a  tone.  To  do  this  correctly,  we  must 
use  assembly  language,  BASIC  is  too  slow 
—only  low  buzzes  can  be  generated  under 
its  control.  (Some  BASICS  have  built-in 
sound  commands.  These  can  be  used,  but 
I  hey  generally  don  t  have  too  much  flexibil- 
ity.} Compiled  languages  are  faster,  but 
:hey  don't  allow  direct  control  of  the  speak- 
St.  One  doesn't  know  how  long  an  instruc* 
:lon  takes  to  execute.  With  assembly 
anguage,  however,  one  can  precisely  dr> 
:ermlne  timing  delays.  The  program  in  last 
-nonth's  column  demonstrated  the  cycle 
counting  techniques. 

The  simplest  program  to  generate  sound 
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Listing  1.  Simple  tone  routine  for  the  Apple. 


would  be  (in  a  pseudo  assembly  language): 

START       LOAD  SPEAKER,! 

CALL     DELAY 
BRANCH        START 

The  DELAY  subroutine  is  time  critical.  It 
must  produce  a  delay  depending  on  the  val- 
ue o(  a  register.  For  increased  resolution,  a 
16-btt  register  should  be  used.  On  a  com- 
puter with  only  S-CMt  registers,  a  nested  loop 
of  two  B-bit  index  registers  can  serve  the 
same  t unction  See  Listing  1  for  a  simple 
tone  routine  for  the  Appfe  computet, 

The  frequency  of  the  tone  generated  can 
be  easily  computed  as  1  allows: 

1)  Determine  the  number  of  clock  cycles 
that  the  delay  routine  takes  to  execute. 


2)  Add  to  this  the  number  of  cycles  for 
the  LOAD,  CALL  and  BRANCH 
statements. 

3}  Take  the  reciprocal  of  the  computer's 
clock  frequency  in  Hertz, 

4)  Multiply  this  by  the  total  number  of 
clock  cycles  for  the  tone  routine. 

5)  Take  the  reciprocal  of  tilts  product 

6)  Multiply  by  2  to  get  the  frequency  at 
which  the  speaker  is  oscillating. 

Very  accurate  tone  production  is  possi 
ble  with  this  technique  Unfortunately,  you 
are  limited  to  a  square  wave  (see  Fig,  1), 


fig.  1,  The  square  wave. 


Fig,  2.  Sawtooth  wave  approximated  with 
the  Atari  POKEY  chip. 


The  tone  color  of  a  square  wave  resembles 
that  of  a  clarinet.  It  ts  not  possible  to 
generate  complex  waveforms,  although  It 
is  possible  to  approximate  them.  As  a  mat- 
ter  of  fact,  dual  tones  and  speech  can  be 
approximated  using  a  square  wave.  In  a 
later  column,  I'll  discuss  computer-general  - 
ed  speech  and  elaborate  on  computer 
■peach  techniques. 

Computers  with  sound  hardware  offer  a 
great  deal  more  flexibility.  The  Atari,  tor  ex 
ample,  uses  a  custom  chip.  It  is  possible  to 
have  4  tones  with  8-bit  resolution  and  to 
combine  sound  generators  for  higher  resol- 
ution. Also,  16  amplitude  levels  are  avail- 
able, making  it  possible  to  generate  a  vari- 
ety of  waveforms  {see  Bg,  2J,  The  wave- 
forms aren't  as  pure  as  an  analog  wave,  but 
they  are  reasonable  approximations.  Pro 
dyeing  tones  on  the  Atari  is  simply  a  metier 
of  POKE  log  the  correct  values  into  the 
sound  registers.  Many  things  can  be  done 
directly  from  BASIC,  Also,  as  the  sound 
hardware  is  Independent  of  the  micro- 
processor, the  sound  can  be  playing  as  the 
program  Is  running.  It  would  be  easy  to  use 
an  Atari  tor  any  amateur-radio  tone- 
generation  task.  SSTV,  PL  tones,  and  RTTY 
tones  are  three  obvious  examples. 

Anyone  experimenting  with  sound  on  the 
Atari  computer  should  get  a  copy  of  the 
Atari  Technical  Reference  Notes.  This  ex* 
tensive  manual  gives  the  complete  hard- 
ware description  of  the  machine  It  is  a 
shame  that  Atari  does  not  supply  this  infor- 
mation with  the  computers— you  must  buy 
it  separately.  I'm  sure  there  are  many  Atari 
users  out  there  who  don't  realize  the  so- 
phistication of  the  Alan  hardware.  The 
documentation  Atari  supplies  with  their 
computers  is  useless. 

Commodore's  VIC  and  64K  computers 
have  hardware  similar  to  the  Atari's.  Sound 
generation  is  also  done  in  hardware  and 
many  Atari  programming  techniques  can 
be  transferred  to  the  Commodore  line.  VrC 
owners  should  have  no  i rouble  general  I ng 
RTTY  tones,  slow-scan  tones,  Of  touch- 
tones  with  simple  programs, 

Next  month,  I'll  have  a  listing  of  a  DTMF 
generation  program  for  the  Atari.  Also,  Til 
start  to  discuss  computerized  speech.  I  ap- 
preciate alt  the  mall  I  have  been  receiving 
and  will  answer  all  letters  If  there  Is  an 
SASE  enclosed. 
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CONTESTS 


Robert  Baker  WB2GFE 
t5  Windsor  Or 
Atco  NJ  08004 


CALENDAR 


Dec  2-4 
Dec  10-11 
Jin  7 
Jin  a 
Jan  14-1S 
Jan  14-15 
Feb  4-5 
Feb  11-12 
Feb  18-19 
Feb  18-19 
Feb  25 
Mar  17-18 
Mar  17-18 


ARRL  160-Meter  Contest 
ARRL  10- Water  Contest 

72  40-Meter  World  SSB  Championship 

73  75- Meter  World  SSB  Championship 
73  160-Meter  World  SSB  Championship 
Hunting  Uons  in  the  Air  Contest 
South  Carolina  Q SO  Parly 

Dutch  PACC  Contest 

America  Radio  Club  International  DX  Contest 
YL-ISSB  Commo  System  OSO  Party— Phone 
RTTY  World  Championship  Contest 
YL-1SSB  Commo  System  OSO  Party— CW 
Bermuda  Contest 


ARRL  160-METER  CONTEST 
Starts:  2200  GMT  December  2 
Ends:    1600  GMT  December  4 

The  object  is  for  amateurs  worldwide  to 
exchange  OSO  information  with  W/VE  am- 
ateurs on  IJJWHz  CW  only.  DX-lo-OX 
QSOs  are  not  permitted  for  contest  credit 
Operating  categories  include  single  oper 
a  tor  and  multi-operator  (single  transmitter 
only).  Remember Jftat  W/VE  stations  may 
transmit  only  In  the  segments  1800-1825 
and  1830-1850  kHz  in  conformance  with 
the  ARRL  band  plan.  Please  refrain  from 
using  the  ia25-1fl30*Hz  DX  window. 

EXCHANGE- 
RS? and  ARRL  section,  DXCC  country 
name,  or  ITU  region  (if  maritime  or  aero- 
nautical mobile). 

SCORING: 

Count  2  points  per  QSO  with  amateurs 
in  an  ARRL  section.  W/VE  stations  count  5 
points  for  DX  QSOs.  Multiply  QSO  points 
by  the  total  number  of  ARRL  sections  (74 
max}  and  OXCC  countries  (W/VE  stations 
onCy), 

ENTRIES: 

Official  forms  and  logs  are  recom- 
mended and  are  available  from  ARRL 
headquarters  for  an  SASE  or  1  IRC,  Logs 


must  indicate  time  in  GMT,  call,  and  ex- 
change Multipliers  should  be  clearly 
marked  in  the  tog  the  first  trme  worked. 
Entries  with  more  than  200  QSOs  must  in- 
elude  cross-check  sheets.  Entries  must  be 
postmarked  by  January  4  and  addressed  to 
ARRL,  Newington  GT  061 1 1* 

Certificates  will  be  awarded  to  the  toe- 
scoring  single  operator  m  each  ARRL  sec- 
lion  and  DXCC  country  and  to  the  top- 
scoring  multi-operator  stations  in  each 
ARRL  division  and  continent.  Usual  ARRL 
conditions  of  entry  and  disqualifications 
apply 


ARRL  10-METER  CONTEST 
Starts:  0000  GMT  December  10 
Ends:   2400  GMT  December  11 

Contact  as  many  stations  as  possible 
on  the  26'MHz  band  using  no  more  than  36 
hours  of  the  46-hour  contest  period. 
Listening  time  counts  as  operating  time! 
Entry  categories  include:  single-operator 
mixed-mode  (phono  and  GW),  phone  only, 
or  CW  only.  Multi-operator  class  Is  for 
single  transmitter,  mixed-mode  only. 

No  cross  mode  contacts  are  allowed. 
Mixed-mode  single-operator  and  all  multi- 
operator  stations  may  work  stations  once 
on  CW  and  once  on  SSB.  One  operator 
may  not  use  more  than  one  callsign  from 
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any  given  location  during  the  contest 
period.  All  entrants  may  transmit  only  one 
signal  on  the  air  at  any  given  time. 

EXCHANGE: 

VWVE  stations  [Including  KH67KL7) 
send  RSfO  and  stale  or  province,  DX  sta- 
tions send  RSfT)  and  serial  number 
Starting  with  001-  Maritime  and  aeronauti- 
cal mobile  stations  send  RSfT)  and  ITU 
region  (1, 2* 3)+  Novice  and  Technician  sta- 
tions sign  IN  or  /T  as  appropriate. 

SCORING: 

Count  2  points  per  phone  QSO.  4  points 
per  CW  QSO,  and  a  points  for  QSOs  with 
US  Novice  or  Technician  si  aliens,  Multi- 
ply the  QSO  pomts  by  the  total  number  ol 
US  states,  Canadian  call  areas,  OXCC 
countries  (except  US  and  Canada),  and 
mj  regions  {maritime  and  aeronautical 
mobiles  onty% 

ENTRIES: 

Official  logs  and  entry  forms  are  recom- 
mended and  are  available  from  ARRi 
neadquarlers  for  an  SASE  or  2  i  RCs  Logs 
must  indicate  lime  in  GMT.  mode,  call, 
and  exchange  for  each  QSO  Mull i pliers 
should  be  clearly  marked  In  the  tog  the 
first  time  worked.  Entries  with  more  than 
500  QSOs  must  include  cross-check 
sheets.  Entries  must  be  postmarked  by 
January  11  and  addressed  to  ARRL  New- 
IngtonCT  06111. 

Certificates  will  be  awarded  to:  the 
highest  scoring  single-Operator  station  in 
each  category  from  each  ARRL  section 
and  DXCC  country;  top  muMt-operatOr  en- 
tries In  each  ARRL  division  and  each  con- 
tinent; and  additional  entries  as  participa- 
tion warrants  Usual  ARRL  entry  condi- 
tions and  disqualifications  apply 


3RD  ANNUAL  40  METER 

WORLD  SSB  CHAMPIONSHIP 

00002  to  2400Z 

January  7, 1964 

SPONSORED  BY: 

73:  Amateur  Radio's  Technical  Journal 

MISCELLANEOUS  RULES: 

Work  as  many  stations  as  possible  on 
40mneter  phone  during  the  specified  times 
of  allowable  operation.  The  same  station 
may  be  worked  one*.  Grossmode  contacts 
will  not  count i  Single-operator  stations  may 
operate  a  total  ol  1B  hours  All  multi-opera- 
tor stations  may  operate  the  entire  24-hour 
period.  01  f  periods  must  be  noted  in  your 
logis)  and  on  your  summary  sheet.  Off 
periods  are  no  /ess  than  30  minutes  eecn 

OPERATOR  CLASSES: 

(A)  Single  operator,  single  transmitter. 
phone  only  CS-K  Mulnoperator.  single  trans- 
mitter, phone  only. 

EXCHANGE: 

Stations  within  the  continental  4S  United 
Slates  and  Canada  transmit  an  RS  report 
and  State,  province,  Of  territory.  All  other 
stations,  including  Alaska  and  Hawaii, 
transmit  RS  report  and  OX  country. 

POINTS; 

S  QSO  points  for  contacts  with  w  VE  sta- 
tions located  within  the  continental  48  Unit 
ed  Slates  and  Canada  Ail  other  contacts 
score  10  points  each  List  points  tor  each 
contact  on  your  tog  aheUdfr 

MULTIPLIERS 

1  multiplier  point  is  earned  for  each  US 
state.  48  maximum  {a  District  ot  Columbia 
contact  may  be  substituted  tor  a  Maryland 
muftrptter),  each  Canadian  province  or  tern 


BROWARD  AMATEUR 

RADIO 

BULLETIN 


NEWSLETTER  OF  THE  MONTH 

"Our  Immediate  goal  is  to  establish  a  viable,  active,  and  properly  trained 
Amateur  Radio  Emergency  Service  CARES]  for  Broward  County/* 

Those  are  the  no-nonsense  words  of  Peter  Van  WE4Q.  editor  of  this  month's 
winning  newsletter,  the  Broward  Amateur  Radio  Bulletin.  And  from  the  looks  ot 
it,  Peter  has  the  firepower  to  back  him  up—not  the  least  of  which  is  the  dub 
newsletter.  Active  public  service  is  the  focus  for  Broward  County's  amateurs  it 
takes  the  form  of  civil-defense  preparedness,  emerG^ncy  communicatloris,  and 
the  more  mundane  (but  equally  Important)  CW  and  theory  classes. 

"Rie  Radio  Bulletin  provides  ample  evidence  o(  the  Broward  County  hams' 
organizational  abilities.  For  starters,  the  Bulletin'*  front  cover  has  a  table  of  con- 
tents, and  each  area  of  interest  has  its  own  section.  Other  sources  Of  informa- 
tion, such  as  the  W5YI  report,  are  cited  In  the  news  section 

Finally,  the  Bulletin  is  gocd-lookinfl,  M  is  printed  in  a  pleasing  combination  of 
light -gold-colored  paper  and  brown  inn.  giving  it  a  handsome  and  somewhat  for- 
mal  appearance. 

To  enter  youf  newsletter  in  ?Ts  Newsletter  of  the  Month  Contest,  send  it  to  73, 
Pine  Street,  Peterborough  NH  ©3*56.  Attn:  Newsletter  of  the  Month. 


tory  {13  maximum),  and  DX  country  {exclud- 
ing the  continental  US  and  Canada). 

FINAL  SCORE 

Total  OSO  points  times  total  multiplier 
points  equals  earned  score 

CONTEST  ENTRIES: 

Each  entry  must  Include  a  contest  toy,  a 
dupe  sheet,  a  contest  summary,  and  multi- 
plier checklist  We  recommend  that  con- 
testants send  for  a  copy  ol  the  contest 
forms.  Send  an  SASE  to  the  contest  ad- 
dress listed  below. 

CONTEST  DEADLINE: 

Each  entry  must  be  postmarked  no  later 
than  February  12, 1964. 

DISQUALIFICATIONS: 

Omission  of  any  required  entry  form, 
operating  in  excess  of  legal  power,  manip- 
ulating ot  contest  scores  or  times  to 
achieve  a  score  advantage   or  Failure  to 


omit  duplicate  contacts  which  would  re- 
duce the  overall  score  more  than  2%  are 
all  grounds  for  immediate  disqualifica- 
tion Decisions  of  the  contest  committee 
are  final, 

AWARDS: 

Contest  awards  will  be  issued  in  each 
operator  class  in  each  of  the  continental 
48  Untied  Stales,  Canadian  provinces  and 
territories,  and  each  DX  country  repre- 
sented A  minimum  of  100  QSOs  must  be 
worked  lo  be  eligible  lor  contest  awards. 

CONTEST  ADDRESS 

To  obtain  entry  forms  or  to  submit  an 
entry,  contact:  40-Meter  Contest,  Dennis 
Younher  NE6I,  43261  SlKlh  St  reel  East. 
Lancaster  CA  93535 


RESULTS 


1983  NEW  JERSEY  QSO 
PARTY 

Top  New  Jersey  Stations 

KCZME  36 ,4 16 

KX2W  34.068 

W2XQ  22,440 

W  A2WJ  Y  (mul  t  i-opj  16,728 

WA2UDT  HJS0 

KA20IW  13,545 

Top  Out-of-State  Stations 

N3DAY  3507 

WA2WOT73  1890 

KA1ZX  1848 

N1PU1  1743 

WB2IPX  1280 

KASIIN  1188 

KK3V  11 80 

WA3UNX  1160 


RESULTS 

BERMUDA  AMATEUR 

RADIO  CONTEST  1933 

UK 

Q3UKS 

25Gr500 

Canada 

VE3JSZ 

21,730 

VP9UC 

Bermuda 

1,001,160 

VPgTAD* 

W- Germany 

294,480 

DL70K 

USA 

116320 

WIBft 

157,750 

W4HIR 

27,690 

MFU 

24,300 

KA1CNI 

16^300 

KE1E 

13.625 

W1DO 

12.960 

WB2F5L 

10.690 

K3DH 

10380 

KflPYD 

wm 

Name 

9,200 

"CW  winner 

3RD  ANNUAL  75-METER 

WORLD  SSR  CHAMPIONSHIP 

000OZ  to  24O0Z 

January  8, 1984 

SPONSORED  BY: 

73  Amateur  Radio's  Technical  Journal. 

MISCELLANEOUS  RULE& 

Work  as  many  stations  as  possible  on 
75^neter  phone  during  the  specified  times 
of  allowable  operation,  The  same  station 
may  be  wonted  once.  Crossmode  contacts 
will  not  count.  Sino^operator  stations  may 
operate  a  total  of  16  hours.  AH  mulnopera 
tor  stations  may  operate  the  entire  24-hour 
period  Oft  periods  must  be  noted  in  your 
logts}  and  on  your  summary  sheet  Off 
periods  are  no  less  than  30  minutes  each 

OPERATOR  CLASSES: 

(A)  Single  operator,  single  transmitter, 
phone  only.  (B)  Muiti operator,  single  trans 
mitter,  phone  onty. 

EXCHANGE 

Stations  within  the  continental  48  United 
Slates  and  Canada  transmit  an  RS  report 
and  state,  province,  or  tern  tory.  All  other 
stations,    including    Alaska    and    Hawaii 
transmit  RS  report  and  OX  country 

POiNTS 

5  QSO  points  tor  contacts  with  WrVE  sta- 
tions located  within  the  continental  48  Unit 
ed  States  and  Canada.  All  other  contacts 
score  10  points  each  List  points  lor  each 
contact  on  your  log  sheet(s). 

MULTIPLIERS. 

1  multiplier  point  is  earned  for  each  US 
slate.  49  maximum  |a  District  of  Columbia 
contact  may  be  subs t Muted  for  a  Maryland 
multiplier),  each  Canadian  province  or  tern 
tory  (13  maximum),  and  DX  country  (exclud 
ing  the  continental  US  and  Canada). 

FINAL  SCORE: 

Total  QSO  points  times  total  multiplier 
points  equals  claimed  score 

CONTEST  ENTRIES 

Each  entry  musi  Include  a  contest  log,  a 
dupe  sheet,  a  con  Lest  summary,  and  mult  I 
plier  checklist  We  recommend  that  con 
test  ants  send  for  a  copy  ol  the  contest 
forms.  Send  an  SASE  to  the  contest  ad 
dress  listed  below 

CONTEST  DEADLINE: 

Each  entry  must  be  postmarked  no  latei 
than  February  12,  1984, 

DISQUALIFICATIONS: 

Omission  o\  any  required  eniry  form 
operating  In  excess  ol  legal  power,  ma  nip 
ulating  of  contest  scores  or  times  tc 
achieve  a  score  advantage,  or  failure  l< 
omit  duplicate  contacts  which  would  ft 
duce  the  overall  score  more  than  2%  art 
all  grounds  for  immediate  dtsqualifica 
tion.  Decisions  of  (he  contest  commit  la 
are  final. 

AWARDS: 

Contest  awards  will  be  issued  in  eacl 
operator  class  in  each  of  the  continent* 
48  United  States,  Canadian  provinces  an 
territories,  and  each  OX  country  repre 
sented.  A  minimum  of  1  00  QSOs  must  t> 
worked  to  be  eligible  for  contest  awards 

CONTEST  ADDRESS 

To  obtain  entry  forms  or  to  submit  ai 
entry,  contact:  7&Meter  Contest,  Jose  A 
Castillo  N4BAA,  1632  Highland  Drive 
Amelia  Island  FL  32034 
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5TH  ANNUAL  160-METER 

WORLD  SS8  CHAMPIONSHIP 

00O0Z  January  14, 1984  to 

2400Z  January  15, 1984 

SPONSORED  BY 
73:  Amateur  Radios  Techntcai  Journal 

OBJECT 

To  work  as  many  stations  as  possible  on 
160-mefer  phone  rn  a  maximum  of  32  hours 
allowable  contest  time  Mulii  operator  sta- 
tions may  operate  the  entire  46-hour  contest 
period-  Stations  may  be  worked  only  once 

ENTRY  CATEGORIES 

tAj  Single  operator,  single  transmitter, 
phone  only,  {B|  Multi-operator,  single  trans 
mitter,  phone  only 

EXCHANGE: 

Stations  within  I  he  con  I  mental  US  and 
Canada  transmit  RS  report  and  state  or  pro- 
vince/territory. All  others  transmit  RS  report 
and  DX  country 

POINTS: 

5  QSO  points  for  contact  with  VWVE  sta- 
tions contacted  wit  Fun  the  continental  48 
United  States  and  Canada-  All  other  contacts 
earn  10  points  each. 

MULTIPLIERS 

i  multiplier  point  will  be  earned  for  each  of 
the  continental  United  States.  48  maximum 
>a  District  of  Columbia  contact  may  be  sub- 
stituted for  a  Ma/ytand  rnuitipli«erV  each  of 
the  Canadian  prow  rtces/tertit  ones  (13  max 
imgrnf,  and  each  DX  country  outside  the  cccv 
tineniai  4$  United  States  and  Canada. 

FINAL  SCORE 

Total  QSO  points  times  tola)  multiplier 
points  equals  claimed  score. 


CONTEST  ENTRIES: 

Each  entry  most  include  log  sheets,  dupe 
sheet  tor  100  w  more  contacts,  a  contest 
summary,  and  a  multiplier  check  sheet. 

ENTRY  DEADLINE: 

Ail  entries  must  be  postmarked  no  later 
than  February  19.  19B4 

DX  WNQQW 

Stations  are  expected  to  observe  the  DX 

window  from  1B25-T830  MHz  as  mutually 
agreed  by  top-hand  operators.  Stations  in  the 
US  and  Canada  are  ashed  nol  to  transmit  m 
thjs  bMHz  segment  ot  the  band  During  the 
contest,  aii  W/VE  stations  are  requested  to 
utilize  only  those  frequencies  from 
1,806-1825  and  1630-1900  MHz. 


DISQUALIFICATIONS: 

Disqualification  may  result  it  a  contestant 
omits  any  required  entry  form,  operates  in  ex- 
cess of  legal  power  authorized  for  his/her 
given  area,  manipulates  operating  times  to 
achieve  a  score  advantage,  or  fails  to  omit 
duplicate  contacts  which  reduce  the  overall 
score  more  than  2%  Decisions  of  the  con- 
test committee  are  final. 

AWARDS 

Contest  awards  will  be  issued  in  each  en- 
try category  in  each  ot  the  continental  United 
Stales,  each  Canadian  provtneeftemtory. 
and  each  DX  country.  A  minimum  of  100 
OSOs  must  be  worked  to  quality. 

CONTEST  ADDRESS: 

To  obtain  information  or  entry  forms  (en- 
close an  BASE)  or  to  submit  a  contest  entry, 
con  lad  160  Meter  Contest,  Harry  Arsenauil 
K1PLR  603  Powell  Avenue,  Erie  PA  16505, 


3RD  ANNUAL 

RTTY  WORLD  CHAMPIONSHIP 

00OOZ  to  2400Z 

February  25, 1984 

SPONSORED  BY: 

tt  Amateur  Radios  Technical  Journal 
and  The  RTTY  Journal 

OPERATOR  CLASSES 

(A|  Single  operator,  single  transmitter.  (8} 
Mutttoperator,  single  transmitter 

ENTRY  CATEGORIES: 
(A)  Single  band  m  AMband,  1000  meters, 

EXCHANGE 

Stations  wilfrn  ihe  48  continental  United 
States  and  Canada  must  transmit  RST  and 
slate  or  province4efritory.  All  others  must 
transmit  RST  and  consecutive  COhtaci 
number, 


MISCELLANEOUS  RULES: 

The  same  station  may  be  worked  once  on 
each  band,  Cross  mode  contacts  do  not 
count.  Single-operator  stations  may  work  16 
hours  maximum,  while  multi-operator  sta- 
tions may  operate  the  entire  24-hour  period 
Oft  times  are  no  fess  than  30  minutes  each 
and  must  be  noted  in  your  loots) 

QSO  POINTS 

5  QSO  points  tor  contacts  wilh  VWVE  sta- 
tions located  within  the  continental  United 
States  and  Canada  10  QSO  points  for  all  oth- 
er contacts 

MULTIPLIER  POINTS: 

1  multiplier  point  is  awarded  for  each  ot 
the  48  continental  United  States  (a  Distnd  o4 
Columbia  cons  act  may  be  substituted  tor  a 


Maryland  multiplier),  Canadian  provinces/ter- 
ritories, and  DX  countries  worked  on  each 
band  {excluding  US  and  Canada): 

FINAL  POINTS 

Total  QSO  points  times  total  multipliers 
equals  claimed  score 

CONTEST  ENTRIES: 

Entries  must  include  a  separate  log  tor 
each  band,  a  dupe  sheet,  a  summary  sheet  a 
multiplier  checklist,  and  a  list  of  equipmeni 
used.  Contestants  are  asked  to  send  an 
SASE  to  the  contest  address  for  official 
forms 

ENTRY  DEADLINE: 

All  entries  must  be  postmarked  no  later 
than  April  15,  1964 


DISQUALIFICATIONS 

Omission  of  Ihe  required  entry  forms, 
operating  in  excess  of  legal  power,  ma  nip 
misting  scores  or  times  to  achieve  a  score  ad- 
vantage, or  fatlure  to  omit  duplicate  con  lac  is 
which  would  reduce  the  overall  score  more 
than  2%  are  all  grounds  for  immediate  dis- 
qualification.  Decisions  of  ihe  contest  com- 
mittee are  final. 

AWARDS 

Contest  awards  will  be  issued  in  each  en- 
try category  and  operator  class  m  each  of  the 
US  call  districts  and  Canadian  provmces/1  er 
niones.  as  weft  as  in  each  OX  country  repre- 
sented Other  awards  may  be  issued  at  the 
discretion  of  the  awards  committee  A  mm- 
imum  of  25  OSOs  must  be  worked  to  be  ef  »0/ 
ibte  for  awards. 

CONTEST  ADDRESS: 

KTTY  World  Championship,  cte  The  RTTY 
Journal,  PO  Box  fW,  Cardiff  CA  92007 


AMATEUR  AND  COMMERCIAL 
COMMUNICATION  SERVICES 

*  'Technical  assistance  by  FCC  licensed  technicians  using  the  finest  repair,  test, 
and  alignment  equipment  to  give  you  results  you  can  count  on 

•  REPAIRS  'TESTS  •INSTALLATIONS 

•  ALIGNMENTS       •  MODIFICATIONS    -EVALUATIONS 

"F.C.C,  Licenses; 
•General  Radio  telephone  (ship  radar  endorsed) 

•Second  Class  Radiotelegraph  (ship  radar  and  aircraft  radiotelegraph  endorsed) 
•Amateur  Extra  Class 


k 


^^S-VISA 


^4 


Gail  NflCE 
517-626-6044 


13313  FOREST  HILL  RD. 
GRAND  LEDGE,  MICHIGAN  40837 


HAMEG  OSCILL 


20  MH?  Dual  Trace 
Built-in  Component  Tester 
X-Y  Operation  {1:1  Ratioi 


2  x  20  MHz,  Max.  2  mV/cm 
Tfmebase  40  ne  ^0-2  s/cm 
Trigger  Bandwidth  30  Mh2 


^133 


RFD-5 


DERRY.  N.H.  G3G3S 


WARNER  HILL  1 603  i  4  34  5  371 


TUCSON  AMATCUR  PACKCT  RADIO 


Complete 

Pocket 

Radio 

Controller 

Kitl 


•  Simple  hookup  and  commends  for  the  newcomer  to  pocket! 

•  On-boord  modem  designed  For  optimum  performance  oh  Eh  standard,  unmodified 
tronsceiwers 

•  fte tains  over  60  user  adjustable  parameters  (including  coll  s*gn,  terminal 
characteristics  etc )  —  even  with  power  removed ! 

•  M  filLCS  and  VBDCG  protocols— built  trt! 

•  Smuttoneous  operation  as  pocket  station  ond  digital  repeater— butit  in! 

•  full  duptei  operation  (perfect  for  Oscar  10}  — built  inf 

»  ftS*2S£C  (to  19.2  kboud)  and  ftaroltel  Interfaces  — butlt  in! 

•  Parallel  port  optionally  conhgurobte  for  link  status  momtonng—  omit  mi 

•  32K  ROM  and  SK  ftRM  —  included  \  teipandoble  to  64H  uitthout  modihcotion) 

•  On  board  frequency  calibration  circuitry  for  modem— built  in! 

•  Regulated  pauier  supply  —  built  in! 

•  PC  board  electronically  tested  to  assure  qualituf 

•  POO*  page  imociuor  with  SO  page  heovity  Illustrated  construction  section  -included! 

■  Hundreds  of  TAPft  TNCs  ore  In  the  Field  NOW! 

•  for  background,  see  Mom  Radio  i  July  and  August  1 981}  and  71  Magonnc  ( September  and 
October   1963), 

•  Support  through  PSfl,  TAPfts  bi-monthly  newsletter  serving  q  membership  of  over  500 
omoteurs  worldwide! 

■  Introductory  price  1240  f  plus  t?  SfiH)  in  the  US  and  Canada  {flritona  residents  add  5%  tax, ) 
e  Monuol  available  separately  for  US  (plus  SE  5&H)  in  the  US  and  Canada  ( manual  price 

Creditable  towards  kit  purchase}. 

Send  a  deposit  of  S£5  to  secure  your  delivery  position  to: 

Tucson  Amateur  Packet  Radio    TflPfl         P.O.  Boi  22888,  Tucson   HZ  85734 

Cfl  Non-profit  Research  and  Development  Group) 

Men*  PmloUppwydawand.  aMountf  la  00  cfcyi  ft*  JQi«i y  Pwtt  afld  wet*«iGfi%,  UJbfty  I  to  cfronQ*  uritm*  not** 


'See  1/sf  of  Advertisers  on  page  T30 
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NEVER  SAY  DIE 

editorial  £>y  Wayne  Green 


from  page  6 

scriptions  (surface  mail)  is  $25 
each. 

Yes,  lfrn  taking  a  beating  at 
that  rate,  but  1  look  at  the  bright 
side  of  It  With  the  apathy  in 
amateur  radio  today,  how  many 
bucks  can  I  iose?  Maybe  a  doz- 
en of  you  will  probably  have  any 
feeling  for  how  happy  such  a  gift 
would  make  a  foreign  ham- 
particularly  one  behind  the  Iron 
Curtain  where  they  can't 
subscribe  even  if  they  want  to 
because  they  have  Funny  Mon- 
ey- I'm  not  worried 

GETTING  INTO 
THE  HAM  BUSINESS 

Just  imagine  if  your  ham 
shack  was  a  business  instead  of 
a  personal  expense!  Well,  If  you 
are  one  of  the  handful  of  peo- 
ple who  managed  to  learn  to 
both  read  and  write  in  school, 
this  blissful  state  might  be 
achievable. 

I  got  into  the  ham  "business" 
some  thirty  years  ago  when  my 
enthusiasm  for  amateur  radio- 
teletype  got  so  out  of  hand  that  I 
started  a  monthly  newsletter  on 
the  subject.  This  initially  phil- 
anthropic effort  quickly  became 
commercial  as  the  demand  for 
the  newsletter  grew  from  the  400 
I  had  envisioned  to  over  2,000. 
Philanthropy  is  fine— in  modera- 
tion. 

Suddenly  I  was  in  the  news- 
letter business  as  a  sideline, 
putting  out  a  monthly  pul> 
lication.  That  meant  I  had  to 
have  an  office  in  my  home  to 
type  up  the  material,  draft  the 
diagrams,  and  take  (he  photo- 
graphs. It  also  meant  that  I 
could  expense  my  ham  pur- 
chases, now  part  of  a  part-time 
profitable  business. 

There  are  a  number  of  ways  to 
get  into  the  ham  business  to- 
day, with  the  retailing  of  ham 
gear  probably  one  of  the  very 
worst.  Better  to  think  in  terms  of 
writing  articles  for  ham  maga- 
zines such  as  this  one.  It  was  my 
RTTY  column  in  CO  which  lever- 
aged me  Into  the  editor's  chair 
there.  And  that  paved  the  way 
for  me  to  start  73  five  years  later. 


What  to  write  about?  Good 
heavens!  We  need  articles  to  en- 
courage amateurs  to  get  involved 
with  new  facets  of  the  hobby, 
RTTY  is  still,  even  after  all  these 
years,  in  its  infancy.  There  are 
dozens — no,  hundreds — of  need- 
ed RTTY  articles,  OSCAR  is  ex- 
tremely underwritten.  Amj  the 
most  desperately  needed  area 
of  all  for  articles  is  ham  clubs. 

Clubs  are  the  strength  and 
the  backbone  of  amateur  radio. 
It's  up  to  our  clubs  to  get  young- 
sters interested  in  the  hobby. 
It's  up  to  the  clubs  to  have 
classes  to  train  and  license  *em. 
Clubs  should  have  a  wide  range 
of  activities  to  build  up  ham  en- 
thusiasm for  the  members. 
Meetings  must  be  fun,  even  if 
they  include  some  code  prac- 
tice, a  theory  discussion,  a 
speaker,  and  a  minimum  of  club 
business, 

If  every  club  meeting  started 
with  a  short  code-copying  test 
at  1Q,  20,  and  30  wpm,  with  a 
prize  for  the  winners  in  each  cat- 
egory, code  might  turn  into  be* 
ing  fun.  Some  members  might 
even  do  a  bit  of  practicing  be- 
tween meetings  in  order  to  get 
an  edge. 

DXers  should  have  a  chance 
to  infect  others  with  their  par- 
ticularly virulent  sickness.  Ditto 
contesters,  certificate  hunters, 
and  all  the  other  fanatics  we 
breed.  Club  meetings  are  the 
best  time  to  both  enjoy  and  nur> 
ture  these  peculiarities. 

There  are  so  many  exciting 
things  going  on  in  amateur  radio 
that  a  writer  should  be  able  to 
turn  out  one  or  two  articles  a 
month.  Some  experienced  writ- 
ers took  for  amateurs  who  have 
built  a  small  construction  proj- 
ect. Obviously  an  article  should 
be  written,  but  more  often  than 
not,  the  builder  is  too  busy,  so 
he  needs  the  help  of  a  '■profes- 
sional" 

Another  area  for  making  mon- 
ey in  the  hobby  is  the  develop- 
ment of  some  small  product  or 
service  which  can  be  sold  via 
mail  order,  indeed,  many  of  the 
larger  firms  in  the  ham  business 
got  started  that  way.  Electro- 
voice  got  started  in  a  garage. 


Apple,  too,  started  in  a  garage. 
My  publishing  business  started 
in  a  bedroom  in  Brooklyn. 

Christmas  has  all  sorts  of 
possibilities,  it's  too  late  this 
year,  but  maybe  if  you  get  start- 
ed planning  some  special  ham 
Christmas  cards  or  ham  jewelry* 
you'll  be  ready  for  1984, 

All  is  not  croissants  with  run- 
ning a  business  in  the  home.  In- 
deed, you  can  easily  run  up 
against  the  government  bureau- 
cracy with  this.  It  seems  that 
many  cities  have  rather  restric- 
tive rules  covering  businesses  in 
the  home.  A  recent  case  in  Chi- 
cago hit  the  papers  when  the  city 
declared  it  illegal  for  people  to 
use  a  personal  computer  in  the 
home  for  business.  And  that 
would  include  writing  articles 
for  pay.  If  you  have  such  a  law  in 
your  town,  perhaps  it's  time  to 
get  it  changed 

Between  amateur  radio,  se- 
curity systems*  and  small  com- 
puters,  amateurs  couldn't  ask 
for  better  opportunities  to  get  in- 
to small  businesses. 

POVERTY  STRICKEN  HAMS 

Now  and  then  1  get  a  tetter 
from  a  reader  whimpering  about 
the  price  of  a  subscription  or 
moaning  about  the  high  cost  of 
ham  gear  these  days. 

As  I  read  Time  recently,  I 
came  across  a  big  article  on  the 
bonanza  In  home  protection. 
Ha!  On  at  least  two  occasions  I 
have  editorialized  at  length  on 
the  opportunities  for  hams  to 
get  Into  this  business.  It's  a 
natural  for  getting  started  in 
one's  spare  time  and  doesn't 
take  much  more  than  the  aver- 
age ham  smarts. 

Maybe  a  dozen  hams  have 
grabbed  my  lapels  at  hamfests 
to  tell  me  that  they  took  me 
seriously  on  this  idea  and  have, 
as  a  result,  done  very  well.  Some 
of  them  have  built  up  large 
businesses  with  dozens  of  em- 
ployees— salesmen,  installers, 
and  so  on. 

It's  an  easy  business  to  get  in- 
to because  there  are  several 
firms  serving  it  with  mail-order 
catalogs  of  the  devices  and  in- 
formation you  need.  Of  course 
the  business  is  getting  ever 
more  sophisticated,  with  radio 
alarms,  slow-scan  surveillance 
systems,  and  so  on.  That  makes 
it  a  lot  more  fun  than  just  putting 
in  some  switches,  wires,  and  a 
big  bell. 

But  the  ham  who  wants  to  get 
into  some  sort  of  entrepreneur- 


ial business  can  find  a  wide 
variety  of  them  where  a  knowl- 
edge of  electricity  and  radio  are 
a  help.  Some  hams  have  set  up 
television  repair  benches  in 
their  homes  and  make  a  very 
nice  piece  of  change.  It's  a  good 
cash  business.  Not  a  few  have 
gotten  into  fixing  microcomput- 
ers, and  that  could  certainly 
develop  into  a  huge  business. 

Some  keep  their  eyes  open  for 
products  which  might  be  of  par- 
ticular interest  to  hams  and  be 
sold  via  mail-order  ads  in  the 
ham  magazines.  Mail  order  is  a 
clean,  fun  business.  You're  your 
own  boss  (unless  it  gets  too  suc- 
cessful) and  it  takes  almost 
nothing  to  get  started. 

The  growth  of  technology  is 
opening  more  and  more  small- 
business  opportunities  all  the 
time.  But  you  have  to  keep  your 
eyes  and  mind  open  to  spot 
them.  If  your  eyes  are  on  your  TV 
set,  with  a  six  pack  and  a  bag  of 
Dorrtos  at  hand,  you're  going  to 
spend  much  of  your  life  grum- 
bling about  not  having  enough 
money. 

Computers  are  complicated, 
but  if  you  passed  your  ham  li- 
cense honestly,  you're  halfway 
along  toward  understanding 
them.  There  are  so  many  oppor- 
tunities in  the  micro  field  that  it 
is  shameful.  For  instance,  may- 
be you  don't  know  it,  but  there 
are,  even  at  this  late  date,  vir- 
tually no  manufacturer's  reps  in 
this  field.  That's  right,  there  are 
over  450  manufacturers  of  mi* 
crocomputers,  all  desperate  for 
reps,  and  absolutely  none  are 
available.  That's  a  need  for  over 
6,000  reps  right  off  the  top. 

What  does  a  rep  do?  A  rep 
acts  as  an  aiea  salesperson  for 
a  manufacturer.  He  goes  to  ne 
factory  for  training  on  the  prod- 
uct and  its  sales.  Then  it  means 
getting  his  butt  into  every  store 
selling  computers  in  his  area— 
which  could  be  fairly  targe,  if  he 
can  handle  it 

Does  it  pay?  Well,  I  have 
known  a  lot  of  reps  and  most  oi 
them  used  to  drive  Cadillacs, 
Now  they're  more  into  BMWs 
and  Mercedes.  You  bet  it  pays 
10  percent  is  the  norm.  Heck,  il 
you  only  have  around  twent) 
stores  you  cover  and  each  sells 
only  one  of  your  computers  b 
weekT  figuring  the  wholesale 
price  around  $2,500.  that  brings 
you  a  tidy  $21,650  a  month.  Gol 
lyT  that  would  even  cover  youi 
gas  costs,  eh?  A  real  hustler  car 
obviously  do  a  lot  better  thar 
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that  if  the  product  is  good  and 
the  factory  support  is  first  rate. 

Maybe  you  aren't  looking  for 
the  big  bucks.  Okay,  in  addition 
to  those  450  micro  manufactur- 
ers, there  are  another  2,000  man- 
ufacturers of  support  products — 
accessories,  software,  and  in- 
formation. Every  one  of  these  is 
an  opportunity.  Of  course  most 
reps  take  on  a  bunch  of  small 
non-competing  products  as  well 
as  a  major  After  ail,  once  you're 
in  the  store,  the  hard  part  fs  over. 
And  one  good  seller  will  make  it 
a  lot  easier  to  write  orders  for 
other  products. 

Another  nice  home  business 
is  gathering  information  and 
putting  it  on  a  computer  as  a 
data  base.  We  are  coming  to  a 
time  when  we  are  going  to  be 
able  to  find  just  about  any  infor- 
mation we  want  via  the  tele- 
phone and  a  computer.  I  may 
want  to  know  how  many  PBX 
systems  there  are  when  I  am 
contemplating  a  new  product. 
Okay,  ni  be  able  to  dial  up  a  ser- 
vice somewhere  which  wit)  tell 
nne  where  to  find  that  data,  and 
then  I'll  dial  up  the  data.  Ill  be 
able  to  get  it  in  seconds. 

Now  is  the  time  to  start  re- 
searching and  entering  this 
data.  How  many  businesses  in 
America  have  bought  office  cop- 
iers? How  many  firms  are  mak- 
ng  modems  and  who  are  they? 
Data  is  increasing  in  value,  so  if 
/ou  pick  out  some  niche  of  your 
uwn  and  start  your  data  base, 
you'll  eventually  have  a 
narketable  product 

It's  a  frame  of  mind.  Every- 
where I  look  I  see  opportunities 
or  new  and  profitable  busi- 
nesses. I'm  putting  together 
earns  to  start  at  least  a  dozen 
ight  now  and  some  of  them 
lave  the  potential  for  growing 
nto  whole  industries.  Other 
people  canl  find  anything  to  do. 
f  I  had  another  200  hours  a  week 
available,  it  wouldn't  be  enough. 

Even  so,  I  still  get  on  the  air  an 
lour  or  so  a  week.  That  short 
schedule  doesn't  give  me  the 
ime  it  takes  to  do  an  effective 
ob  of  DX-hunting,  but  then  what 
i  silly  way  to  waste  a  lifetime!  I 
jet  my  share  of  DX,  but  mostly  I 
ust  sH  and  chat,  often  finding 
iome  extremely  interesting  peo- 
>le  to  talk  with.  Like  the  chap 
vho  designs  fountains.  Now  it 
eally  never  occurred  to  me  that 
here  were  people  who  spent 
heir  professional  lives  design- 
ng  fountains.  There  are,  and 
>ne's  a  ham. 

Of  course  you  have  to  ask 


about  a  little  more  than  what  rig 
your  contact  is  using— with  all 
due  respect  to  the  manufactur- 
ers, who  the  hell  cares?  Or  won- 
der about  the  weather,  which 
most  of  us  have  ail  the  time. 
What's  he  do?  What's  he  inter- 
ested in?  There's  where  things 
could  get  interesting- 
Getting  back  to  making  mon- 
ey, it's  onfry  your  not  taking  the 
trouble  to  think  about  it  and  do 
something  which  is  in  the  way. 
It's  out  there— lots  of  it,  And  on 
almost  any  pretext,  people  will 
thrust  it  at  you. 

The  people  who  realty  have  ft 
made  when  it  comes  to  making 
extra  income  are  the  retired! 
They  have  time  and  a  haff  on 
their  hands  and  a  lifetime  of  ex- 
perience available.  There  are 
probably  dozens  of  firms  around 
which  would  be  interested  in 
getting  work  done  at  home  on  a 
contract  basis. 

The  retiree  who  was  in  adver* 
tising  can  get  any  quantity  of 
work  he  can  handle,  If  the  per- 
son has  learned  to  write,  there 
are  needs  for  writing  about  near- 
by interesting  people,  activities, 
and  so  on.  Radio  stations  need 
part-time  writers.  Newspapers 
ditto.  Companies  need  spec 
sheets,  promotions,  and  so  on. 
It's  endless.  Few  of  us  manage 
to  get  through  a  lifetime  of  work 
without  developing  some  mar- 
ketable skills.  So  market  them. 

Now  and  then  I  hear  someone 
complaining  that  there  are  no 
openings  in  his  area.  Balder- 
dash! If  you  have  a  skill  that  a 
firm  needs,  you  make  the  open- 
ing, you  don't  wait  for  it.  Oh,  this 
takes  a  bit  of  research  to  find 
some  of  the  weaknesses  of  the 
desired  firm  that  you  might  be 
able  to  help  with.  But  if  you 
come  to  them  and  point  out  the 
reasons  why  they  can't  afford 
not  to  hire  you,  no  opening  is 
needed. 

There  are  certain  skills  which 
are  of  lifelong  value.  Salesman- 
ship is  one,  and  it's  not  that  dif- 
ficult to  learn.  My  firm  needs 
maybe  50  more  salespersons. 
We've  been  scouring  the  woods 
of  New  Hampshire  for  months 
looking  for  non-smoking  sales- 
people. Bookkeeping  is  another 
road  to  the  gold. 

No  painter,  electrician,  plumb- 
er, carpenter,  or  so  on  will  ever 
be  short  of  work  in  this  part  of 
the  country,  The  paint  peels  off 
the  houses  as  fast  as  you  put  it 
on.  The  pipes  freeze  every 
winter.  The  wiring  gets  gnawed 
by  mice.  And  zillions  of  shelves, 


new  porches,  repairs  to  clap- 
board, and  so  forth  are  needed. 
The  retiree  with  skills  can  get 
work  any  time. 

So  let's  stop  with  this  non- 
sense about  ham  gear  being  ex- 
pensive, Baloney,  it's  a  fantas- 
tic bargain  compared  to  fifty 
years  ago — even  twenty  years 
ago.  And  magazine  subscrip- 
tions are  a  steal.  Lookie  here, 
your  damned  five-cent  ice  cream 
cones  of  a  few  years  ago  are  a 
buck  now.  Your  lousy  37-cent 
cover  price  magazine  should,  by 
the  same  token,  be  around  $7.40 
instead  of  a  crummy  $2,495. 
Stop  whining. 

Subscriptions  that  were  $3 
back  then  should  be  around  $60 
now  and  they're  a  miserly 
$19.97,  so  what's  the  beef?  And 
you  get  a  whoie  lot  more  maga- 
zine for  your  money  to  boot. 

A  LOOK  AT  PIRATES 

Bootleggers,  as  we  used  to 
call  them  in  the  early  days  of 
amateur  radio— pirates  today, 
or  "Slim"  as  some  DXers  log  'em 
in— have  been  with  us  since  the 
very  beginning,  in  fact,  those  of 
you  who  have  been  reading  73 
for  a  while  will  remember  that 
the  first  transatlantic  ham  con- 
tact was  made  by  a  pirate! 
That's  right,  we've  never  found 
out  who  made  that  first  big  one! 

Now  that  it's  so  incredibly 
simple  to  get  a  Novice  license, 
we  don't  have  the  number  of  be- 
ginner ham  pirates  we  used  to. 
The  first  ticket  used  to  be  about 
equivalent  to  our  Advanced- 
class  license,  a  fact  which  en- 
couraged newcomers  to  get 
their  code  practice  on  the  air. 
Remember  too  that  about  90 
percent  of  all  ham  contacts  in 
those  days  were  on  CW, 

That  heavy  percentage  of  CW 
contacts  may  help  to  explain  to 
some  newcomers  (those  of  you 
licensed  after  WWII)  why  so 
many  old-time  hams  are  so 
bound  up  with  the  importance  of 
The  Code.  It  really  was,  at  one 
time,  important,  and  old  ideas 
die  hard. 

My  own  stratagem,  back  in 
1938,  was  to  pick  a  call  which 
likely  had  been  issued  but  which 
had  not  yet  come  out  in  the 
Caltbook.  Yep,  the  Caff  book  was 
around  then,  too.  There  was  all 
the  fun  of  making  contacts  and 
talking  with  people,  with  the  on- 
ly serious  loss  being  the  QSL 
card.  I  hung  out  on  40m,  along 
with  about  75  percent  of  all  ham- 
dom.  That  was  the  big  band  in 
those  days.  Of  course,  that  was 


before  foreign  broadcasting 
moved  in.  And  it  was  before  the 
phone  ops  rose  up  against  the 
ARRL,  formed  the  National 
Amateur  Radio  Council,  and  got 
the  FCC  to  okay  a  40m  ham 
phone  band  over  the  battered 
body  of  the  ARRL,  which  really 
took  a  beating  at  the  time. 

Nope,  40m  was  a  CW  band, 
pure  and  simple.  Everyone,  and  I 
mean  everyone,  was  crystal- 
controlled,  since  this  was  before 
the  invention  of  the  vfo.  It  was 
different  from  today  and  it  was 
certainly  fun.  But  we  can't  bring 
back  the  old  days,  we  can  just 
remember  them. 

During  the  heat  of  the  CB 
craze  when  more  and  more  of 
them  were  buying  sideband  rigs 
and  slipping  up  above  the  legal 
channels,  there  was  hysteria  in 
the  ham  ranks  that  these  tur- 
keys would  move  into  10m  and 
take  over.  I  tried  to  reason  with 
these  Chicken  Littles,  but  the 
League  was  sending  their  HQ  pro- 
fessionals to  hamfests  preach- 
ing panic.  The  feared  invasion 
never  came  off,  of  course. 

The  CB  magazines  could  have 
raised  hell  with  us  if  they  had  let 
their  readers  know  the  real  situ- 
ation. The  fact  is  that  amateur 
radio  has  virtually  no  defense 
against  pirates  these  days. 

In  ye  olden  days,  there  was  the 
terror  of  the  Radio  Inspector. 
That  was  followed  after  1932  and 
the  formation  of  the  FCC  by  the 
fear  that  an  FCC  van  would  pull 
up  in  front  of  your  home  and  an 
inspector  would  demand  en- 
trance, arrest  you,  and  confis- 
cate your  equipment.  This  did,  on 
rare  occasions,  happen,  so  it 
wasn't  a  totally  unfounded  fear. 

The  situation  today  is  com- 
pietely  different.  Sure,  we  still 
have  laws  requiring  licenses  to 
operate,  but  we  have  an  FCC 
which  has  been  slowly  emascu- 
lated by  laws  protecting  the  guil- 
ty and  a  decreasing  amount  of 
money  with  which  to  work. 

The  ham  bands  are  the  best 
policed  of  any  radio  service  as  a 
result  of  our  own  self-policing. 
Thus  the  few  FCC  monitoring 
stations  left  seldom  bother  to 
even  tune  a  ham  band,  much  less 
sit  there  taking  bearings  on 
potential  pirates  and  trying  to 
track  Nem  down.  Sending  pink 
slips  to  erring  hams  doesn't 
make  money,  so  it  doesn't  hap- 
pen much. 

A  pirate  really  has  to  cause  a 
lot  of  trouble  before  the  FCC  can 
get  any  action.  Of  course  if  the 
person  has  gotten  a  CB  license, 
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then  he's  meat  for  the  FCC 
grinder  if  he  ventures  onto  the 
ham  bands  and  actually  gets 
caught  red-handed. 

About  the  only  thing  we  have 
going  for  us  to  keep  the  pirates 
off  our  bands  is  their  ignorance. 
Anyone  with  a  good  knowledge 
of  amateur  operating  could 
make  contacts  for  years,  work- 
ing DX,  working  through  repeat- 
ers, and  so  on.  Who's  lo  know  ex* 
cept  a  OSL  bureau  somewhere? 

Of  course  getting  certificates 
might  present  some  problems, 
but  then  there  are  obviously  go- 
ing to  have  to  be  some  sacri- 
fices made  by  people  wanting  to 
avoid  even  the  Bash  instant 
memory  system  of  getting  a 
ham  license. 

Successful  pirates  have  to 
change  calls  periodically,  be 
evasive  when  talking  about  per- 
sonal matters,  and  not  be  too 
blatant  about  their  antennas. 
Local  hams  might  eventually  get 
curious  if  a  100-foot  tower  with 
a  four-element  20m  full-sized 
beam  is  swinging  around  their 
neighborhood. 

Other  than  by  a  gross  unfa- 
miliarity  with  operating,  there  is 
virtually  no  way  to  spot  2m  rru> 
bile  pirates.  There  are  so  many 


operators  there  without  even  a 
vague  understanding  of  theory, 
so  a  profound  ignorance  of  elec- 
tronics would  never  be  discov- 
ered. 

Then  we  get  to  the  never- 
never  land  of  marine  operating. 
Once  away  from  land  and  out  of 
the  fiendish  clutches  of  the 
FCC,  who  is  going  to  say  boo 
about  using  the  ham  bands? 
This  is  why  such  a  high  percen- 
tage of  the  marine  ham  stations 
are  pirates.  The  ITU,  from 
whence  all  this  stems,  has  no 
real  laws,  no  police,  no  monitor- 
ing, and  very  tittle  influence. 

Then  there  are  hundreds  of  re- 
ligious groups  in  smaller  coun- 
tries who  use  the  ham  bands  to 
keep  in  touch  with  each  other 
Many  have  even  been  issued 
ham  calls.  These  are  legal  pi* 
rates,  sort  of. 

I  haven't  even  hinted  at  the 
fun  that  many  licensed  hams 
have  by  using  bogus  DX  calls.  I 
watched  a  K2  one  time  sign  a 
very  badly  needed  DX  call  in  or* 
der  to  see  if  his  rig  was  working 
out.  It  was  and  the  pileup  last- 
ed for  two  hours  just  from  his 
one  CQ  while  he  sat  back  and 
guffawed. 

There  are  some  hams  who 


point  out  that  if  it  weren't  for  an 
occasional  lark  like  this,  the  DX 
chasers  would  go  stir  crazy. 
They  need  an  occasional  panic 
like  that  to  keep  fit.  And  remem- 
ber the  old  DX-chaser  adage 
—take  no  chances;  if  it  sounds 
like  a  pirate,  work  it  as  fast  as 
you  can,  just  in  case  it  isn't. 
Work  'em  first  and  ask  ques- 
tions later. 

Which  brings  to  mind  the  an- 
tics of  several  of  our  more 
revered  DXpeditioners,  Like  the 
chap  who  sat  in  a  hotel  in  Casa- 
blanca and  signed  the  calls  of 
several  very  rare  nearby  African 
countries,  making  everyone 
happy.  His  cards  counted  for 
those  countries,  naturally.  Once 
he  paved  the  way,  another  DXer 
did  the  same  thing  from  Mauri- 
tania, and  I  have  his  cards  from 
a  half  dozen  countries  to  prove 
it, 

Those  adventures  brought  on 
Mr,  Big  of  DXpeditions.  I  don't 
know  that  he  was  ever  at  any 
time  in  the  country  he  claimed, 
and  I  do  know  of  one  operation 
where  he  was  12,000  miles  from 
where  he  said.  And,  yes,  most  of 
his  QSL  cards  count  for  ARRL 
awards.  How  that's  pirating  on  a 
grand  scale.  This  chap  bragged 


that  he  was  making  over  $50,000 
tax  free  a  year  just  from  DXer 
donations  and  I  have  no  reason 
to  disbelieve  him. 

The  drug  business  in  Colom- 
bia and  other  South  American 
countries  has  leaned  heavily  on 
amateur  radio.  The  equipment  is 
cheap.  It's  available  with  no 
questions  asked  in  any  quanti- 
ties. The  ham  bands  are,  for  the 
most  part,  fairly  quiet  outside  of 
the  US  and  Japan.  And  2m— my, 
oh,  my,  a  wasteland  in  many 
areas  of  the  world.  So  these 
chaps  buy  HTs  in  large  num- 
bers, repeaters,  the  works. 

Of  course,  I  can  understand 
the  dealer's  problem.  How  can 
he  tell  that  it  isn't  a  ham  buying 
the  equipment?  The  fact  that 
the  chap  knows  nothing  about 
what  he  is  buying  is  certainly  no 
clue,  right?  But  when  he  pulls 
out  a  six-inch  roil  of  hundred  dol- 
lar bills  to  buy  25  HTs  and  a  re- 
peater, one  might  expect  some 
hint  of  question  to  arise.  It 
should  get  even  more  curious 
when  the  chap  doesn't  demand 
a  20  percent  discount  but  is 
satisfied  to  pay  the  retail  price. 
There  was  a  ham  who  did  that 
once,  but  he  died. 

Are  we  okay  on  pirates  now? 
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book  will  In*  a  helpful  reference,  useful  long  alter  a  ham  upgrades  to  General.  Includes  up-to-date 
FCC  rules  and  an  application  form.  Order  yuan  today  and  talk  to  the  world. 
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NOVICE  LICENSE  STUDY  GUIDE 


Hv  Timothv  M.  Daniel  NSRK 

Here  is  the  most  up-to-date  novice  ^uide  available,  It  is  complete  with  information  about  learning 
Morse  code,  has  the  latent  POC  amateur  regulations  and  the  current  FCC  applicatioii  forms.  This 
j*uide  is  nut  a  ijucst ion/ answer  memorization  course  but  rather  it  emphasizes  the  practical  sick-  nf  get- 
ting a  ham  license  and  putting  a  Nation  on  the  air.  It  reflects  what  the  FCC  expects  a  Novice  tr»  know 
without  page  after  pajie  of  dull  theory,  The  most  current  information  still  available  at  last  year's  price. 

SG7357  (98  pages), . , $4.95 


THE  NEW  WEATHER  SATELLITE  HANDBOOK    by  Dr.  Ralph  E,  Taggart  WBBDQT 

I  fr  M~i1 t  ~*     Here  is  the  completely  updated  and  revised  edition  of  the  best -selling  Weather  Satellite  Handbook — 

containing  ail  the  information  on  the  most  sophisticated  and  effective  spacecraft  now  in  orbit.  Dr. 
Taggart  has  written  this  book  to  serve  both  the  experienced  amateur  satellite  enthusiast  and  the 
newcomer.  The  book  is  an  introduction  to  satellite  watching*  providing  all  the  information  required  to 
construct  a  complete  and  highly  effective  ground  station.  Not  just  ideas,  but  solid  hardware  designs 
and  all  the  instruction  necessary7  to  operate  the  equipment  are  Included.  For  the  thousands  of  experi- 
menters who  are  operating  stations,  the  book  details  all  procedures  necessary  to  modify  their  equip- 
ment for  the  new  series  of  spacecraft.  Amateur  weather  satellite  activity  represents  a  unique  blend  of 
interests  encompassing  electronics,  meteorology  and  astronautics,  join  the  privileged  few  in  watching 
the  spectacle?  of  earth  as  seen  from  space  on  your  own  monitoring  equipment. 


FOR  TOLL-FREE  ORDERING  CALL  1-800-258-5473 
WAYNE  GREEN  BOOKS»PETERBOROUGH  NH  03458 

Itemize  your  order  on  a  separate  piece  of  paper  and  mail  to  Wayne  Green  Bmita.  Att;  Sales,  Peterbocouith.  NH  <B45#.  Be  sure  to  include  cheek  or  detailed 
credit  card  information,  (Visa.  MC  or  AMEX  accepted.)  No  CO,  D,  order*  accepted.  All  orders  add  Si.  50  for  tfw  fir**  book,  post  age  and  handling;  II  00  each 
additional  book;  $  J  0.00  per  hook  foreign  air  mail.  Please  allow  4-6  weeks  after  publication  For  delivery.  Qu«tiniu  rrga  riling  your  order?  Please  write  lo 
Customer  Service  at  the  above  address. 
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MAXIMIZE 
YOUf? 

POTENTIAL 


WITH  73! 


73  always  keeps  you  one  step  ahead 
with,    , 

•Scores   of  useful    building   projects   you'll 
enjoy  by  the  hour. 

•In-depth  equipment  reviews,  guaranteed 
to  save  you  time,  trouble  and  money. 
•73      International— delivers      all      the     < 
faets  you  need  about  licensing  laws,  club 
news,  contests,  and  awards  all  around 
the  globe. 

•DXing — valuable  tips  for  newcomers,  the  per- 
sonalities behind  the  callsigns.  what's  happening 
on  the  DXpedition  scene,  and  much,  much  more! 
•New   Ham   Bands — timejy   reports  on  the  new 
VVARC  bands,  how  to  modify  your  rig  to  use  them, 
what  to  do  about  antennas, 

•Satellite  TV — keep  up  with  the  technology  and  all 
the  latest  developments  in  satellite  communications, 

PLUS 

•RTTY — with  over  30,000  hams  owning  microcomputers, 
RTTY  is  developing  a  whole  new  life.  73  gives  you  more  ar- 
ticles on  RTTY  than  all  the  other  magazines  combined. 
•Ham  Help— puts  you  in  touch  with  other  readers  to  get 
hard- to- find  parts,  schematics,  and  owner's  manuals, 
•Contests — rules  and  results  keep  you  informed  about  ham 
radio's  competitive  side. 

Si i Inscribe  to  73  today!  Well  keep  you  involved,  informed, 
and  completely  entertained,  To  order,  simply  send  in  the  at- 
tached order  form,  the  coupon,  or  call  toll  free 
1 -600-258-5473.  And  if  you  include  payment  or  charge  card 
information  you'll  get  a  13th  issue  FREE! 


73:    Amateur   Radio's   Technical  Journal 
gives  you  more  easy-to-build  coastruction 

projects  and  circuit 
designs    than    any 
other  magazine  of 
its  kind.  Informa- 
ve  articles  by  the 
dozens,    on    all 
j   phases  of  ama- 
teur radio,  writ- 
ten by  hams  for 
hams. 


Yea,  I  want  to  subscribe  to  73: 

mateur  Radio's  Technical  journal. 

erst  and  that  with  payment  enclosed  or 

credit  card  order  1  will  receive  a  free  issue 

making  a  total  of  13  issues  for  $19,97 
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THE  ELEGANT 

SOLUTION 


■  ■  m 


Problem: 

How    to    get    top    dollar, 
omnidirectional     performa- 
nce,   lightning    protection 
and     economy     on     2 
meters? 


Solution: 

Butternut's 
2-MCV  -5 
ssSuper  Trombone"® 
with  patented 
'Trombone''® 
phasing  sections,  an 
unbroken  1575  ft.  all 
D,C.  grounded  radia- 
tor,  pre-set  gamma 
match,  stainless  steel 
hardware  and  many 
other  features. 


For  more  information,  contact  your 
dealer  or  write  for  our  free  catalog. 


Name 


Address  - 


City 


St /Pro  v. 
PC/Zip  _ 


BUTTERNUT 


405  E.  Market  St. 
Lockhart,  TX  78644 


IRON  POWDER  and  FERRITE  PRODUCTS 

AMIDOIM 

Fast,  Reliable  Service  Since  1963 


*"334 


Small  Orders  Welcome 


Free  'Tech-Data'  Flyer 


Toroidal  Cores,  Shielding  Beads,  Shielded  Coil  Forms 
Ferrite  Rods,  Pot  Cores,  Baluns,  Etc. 

12033  OTSEGO  STREET,  NORTH  HOLLYWOOD,  CALIFORNIA  91607 


REACH  OUT.    REACH  W-A-A-A-Y    OUT 

with  the 
DX  HIDDEN    ASSET     LOOP   ANTENNA 

This  high  performance,  low-cost,  do-it-yourself  loop  antenna  is 
designed  for  indoor  installation.  Ideal  for  an  attic,  closet  or  any 
location  where  space  is  a  factor.  It's  simple  and  quick  to  build  and 
you'll  be  pleased  with  the  remarkable  results.  For  complete  instruc- 
tions and  diagrams,  send  check  or  money  order  for  $12.50  to: 

H.  STEWART  DESIGNS     e*ft 
RO,  BOX  643       OREGON  CITY,  OR  97045 

PLANS  FOR  2  THROUGH  15  METERS 


ALL  BAND  TRAP  ANTENNAS! 


— °<TfIfilO — -0 


PRETUNED  -  COMPLETELY  ASSEMBLED  * 
ONLY  ONE  NEAT  SMALL  ANTENNA  FOfi 
Up  TO  7  BANDSt  EXCELLENT  FOR  CON- 
GESTED HOUSING  AREAS  -  APARTMENTS 
LIGHT  -  STRONG  -  ALMOST    INVISIBLE! 


■*— \s 


/— <&m& — 


FOR  ALL  MAKES  A.  MODELS  OF  AMATEUR 
TRANSCEIVERS  -  TRANSMITTERS  -GUAR* 
ANTEED  FOR  2000  WATTS  SSB  1OO0 
WATTS  CW  INPUT  FOR  NOVICE  AND  ALL 
CLASS  AMATEURS!   IMPROVED  DESIGN! 


I 


COMPLETE  AS  SHOWN  wfth  SO  ft.  RG5SU-52  Qhm  Teedllne.  and  PL259  connector*  insulators,  30  ft, 
300  lb.  test  dacron  end  supports,    center  contractor  with    built  In    lightning   arrester  and  static  discharge  - 
molded,  sealed,  weatherproof,  resonant  traps  rX6+'-you  Just  switch  to  band  desired  fof  excellent  worldwide 
operation  -  transmitting  and  receiving!  LowSWR  over  all  bands  -Tuners  usually  NOT  NEEDED!  Can  be  used  as 
Inverted  Vs  -  slopers  -  4n  attics,  on  building  tops  or  narrow  lots  .The  ONLY  ANTENNA  YOU  WILL  EVER  NEED 
FOR  ALL  DESIRED  BANDS  -WITH  ANY    TRANSCEIVER  -  NEW  -  EXCLUSIVE!  NO  BALUNS  NEEDEDl 

30-40-20-15-10*6  meter -2  trap--- 104  ft.  with  90  ft.  RG58U   -  connector -Model  993BUC  ..  .  $99.95 

40-20-15-10  meter—  2  trap  — 54  ft.  with  90  ft.  RG5BU   -  connector  -    Model  1001BUC $9B.95 

2  0-lS-tO  meter  —   2  trap  -—  26ft.  with  90  ft<  RG56U    -  connector  -  Model  1007BUC. $97.96 

SEND  FULL  PRICE  FOR  POSTPAID  INSURED-  DEL.  IN  USA.  (Canada  is  £5.O0  extra  for  postage  -  clerical - 
customs  etcher  order  using  VISA  -  MASTER  CARD  -  AMER.  EXPRESS*  Give  number  and  ex.  date. 
Ph  1-30B-236~5333     9AM  -  6PM      week  days.  We  ship  In  2-3  days.  ALL  PRICES  MAY  INCREASE  .  . 

SAVE  *  ORDER  NOW!  All  antennas  guaranteed  for  1  year,  10  day  money  back  trial  if  returned  in  new  conditionl 
Made  In  USA.  FREE  INFO.  AVAILABLE  ONLY  FROM  m 

WESTERN  ELECTRONICS  Dept.    A742  Kearney,  Nebraska,  6 BB47        **SQ 


NICAD  MEMORY  ERASE  -WHAT?? 


Complete  automatic  operation 

•  Erases  -*  Charges*  Checks 
»     Rapid  charges  In  35  ml n,  (typically) 

•  Automat  icsi  I y  repa Irs  s hort  ed  ce 1 1  b 

•  No  dangerous  heat  build  up 

•  Front  panel  selects  up  to  3  different 
packs 

•  Unlimited  battery  combinations  with 
program  modules  (user  prog  ram  able) 

•  LED  status  indicators 

•  Supplied  with  universal  EZ  hook 
wire  leads 

Specify  Voltage  of  Battery  Pack(s)  with  order. 

One  program   module  included  —  optional 

modufes  $2.25  each. 

$89.00  plus  $4,00  Shipping 

(PA  Residents  add  6%  sales  tax) 

Now  Available— A  commercial  v&rslon  of  the  GMS 

401,  Designed  to  charge  up  to  and  Including  the 
commercial  15  volt  Nlcad  packs.  $133.00  plus 
same  shipping  and  module  cost  as  the  GMS  401, 


MttiiJM  -  ■  m: 


The  GMS  401  is  a  complete  automatic  NICAD  condi- 
tioner and  rapid  charger.  Never  before  has  this  been 
offered  anywhere  at  any  price  and  it's  so  good  it's  be- 
ing patented^  NICAD  memory  characteristics  must  be 
dealt  with  otherwise  your  battery  pack  is  not  delivering 
all  it  could.  The  GMS  401  wiil  automatically  erase  and 
rapid  charge  any  type  NfCAD  pack  from  1  to  10  cells. 


CONTROL  PRODUCTS  UN  LIMITED,  INC. 

P.O.  Box  10,  Downingtown,  PA  19335 
215-383^6395         ^25 
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7$  CLASSIFIED  ADVERTISING 

RATES 

IraJhrlduai  (non-commercial}  . . .    , 15c  per  wor d 

Commercial ♦,..*..♦ « ....,,.,..  ,50c  per  word 

Prepayment  by  check  of  money  order  la  required  with  your  ad  No  discounts  or 
commissions  are  available.  Please  make  your  payment  to  73,  Rates  for  multiple 
insertions  are  available  on  request. 

ADVERTISING  COPY 

Advert i st rig  must  pertain  to  amateur  radio  products  or  sendees.  Ho  special 
layouts  Of  positions  are  possible  All  advertising  copy  must  be  submitted  type- 
written (double-spaced)  and  rnusl  include  full  name  and  address.  Copy  limited  to 
100  words,  maximum.  Count  only  words  in  taxi.  Address,  free 

73  cannot  verify  advertising  claims  and  cannot  be  held  responsible  for  claims 
made  by  the  advertiser  Liability  will  be  limited  to  making  any  necessary  correc- 
tion in  the  ne*i  aval  Cable  issue.  73  reserves  the  right  to  reject  any  copy  deemed 
unsuitable. 

DEADLINES 

Cooy  must  be  received  in  Peterborough  by  the  5th  of  the  second  month  pre- 
ceding the  cover  date  H  copy  is  received  after  the  deadline,  il  will  be  scheduled 
to  run  the  following  month,  unless  specifically  prohibited  by  the  advertiser, 

MATERIALS 
Send  to  Advertising  Department,  73,  Elm  Street.  Peterborough  NH  03458. 


WYOMING  UTAH  RANCH  LAND.  10 
acres,  $60  down,  ISO/month.  FREE  infor- 
mation, maps,  photographs.  Trade  equity 
for  ham  gear,  home  computer,  test  equip- 
ment, etc.  Owner— Mike  Gaulhier  K6JC3. 
9550-B—  Gallatin  Rd„  Downey  CA 
BNB001 


EMERGENCY  COMMUNICATIONS- An 
Organizational  and  Operational  Hand- 
booh,  by  K3PUH.  A  complete  reference 
guide  for  A  RES/ RACES  and  other  public 
service  groups.  $9.95  plus  $1.50  P/H  to: 
FDW  Arts.  PO  Bok  2540,  Falls  Church  VA 
22042,  (VA  residents  add  4%  tax.)  BNB003 
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FREE  SAMP  LEI  Buy/eel  l/trade  radio  and 
computer  equipment  In  "Electronic  Ex- 
change" Ada  are  20f/word.  12  issues  (1 
year},  $12.00.  Free  ad  when  you  subscribe. 
PO  Box  4S6E.  Forest  Lake  MN  55025 
BNB002 


WANTED:  10-to-l  geared  ratio  drive  and 
ZM-367URM*90.     Russ     Uwson     K1MOU. 
West  Suf field  CT  06083;  (203^668-2871 
BNB004 

T1MEX/SINCIAIR  Programs  for  Dupe 
Sheet,  5BDXCC,  56WAS,  Logbook,  Anten- 
na Design,  and  Beam  Heading  Only  S5  95 
each.  Free  Information.  KENTPQNlCS. 
PO  Box  S86.  Vernon  AL  35592.  BNB005 

MOBILE  IGNITION  SHIELDING.  Free 
literature.  Estes  Engineering,  930  Marine 
Drtve,  Port  Anodes  WA  W362.  BNB006 

ATLAS  RADIO  REPAIR— Specializing  In 
the  1B0— 210*— 215k\  Factory-trained, 
fast,  experienced,  reasonable.  Payne 
Communications.  PO  Box  977,  Vista  CA 
02083  BN6007 

P  ALOMAR  ELECTRONICS  CORPORA 
TTON  EQUIPMENT  REPAIR— 2  techs,  fac- 
tory trained.  FCC-licensed,  experienced, 
professional.  Also  available— Pa  tomar 
equipment  service  manual— covers  over 
30  models.  Communications  Service,  PO 
Box  3262,  Escondido  CA  92025.  BNB008 

QSL  MANAGER  ALBUM™.  Beaulitur 
lea  Iher-^  ramed  vinyl  ring  binder  for 
displaying  240  Of  your  prized  QSL  cards. 
30-day  guarantee.  $18.95  pod  or  send 
stamp  for  flyer.  Walter  Beaton  WD8DVX, 
3780  Cecilia  Ave.,  Cleveland  OH  44109, 
BNB009 

HEATH  HW-12  75  meter  transceiver,  £50. 
Army  EE-8  fleid  telephones,  $22  each. 
Hartiand  Smith,  Box  452,  Birmingham  Mi 
48012;  (313J-644-5042.  BNB010 

NOVICES— TECHNICIANS!!  New  Gener- 
al-class  code  course.  Unique,  progressive 
method  helps  you  master  code  quickly, 
easily.  $19  00  +  $1  shipping.  Free  fnfo 
Simplex,  Box  7010,  Dept  73-11,  Bismarck 
ND  58502.  Don't  wait!  BNB011 

ZENERS!  1N5862A  16  V,  500  mW,  new.  10 
for  $1.00,  25  for  $2,00.  Teflon  tubing  #B 
gauge,  10  ft.  for  $2. 00.  Joseph  D'Airo.  201 
N.  Richmond  Ave,,  Massapequa  NY  11758. 
BNB013 

DEALERS  IN  SURPLUS  test  instruments, 
microwave  equipment,  and  components, 
WANTED:  late  tea!  equipment  (H.P.<  TEK, 
G  R.,  Narda,  etc.),  waveguide  diagonal 
coax  components,  immediate  needs:  HP. 
K382A.  R362A.  S3&2C,  432A;  G.R.  874-  and 
900-series  coax  items.  Request  want  list. 


LECTRONICS,  1423  Ferry  Avenue,  Cam- 
den NJ  08104.  Telephone  (609)541 -4200 
BNB0>5 

TS-S30S,  VFO-23Q,  $£50;  Azden  PCS4000, 
SS-32  tone  generator,  $255;  Healh  HW- 
2036A.  TT  mike,  PS,  $145;  MFJ-949  tuner. 
$80;  MFJ4S4  Grandmaster  keyer,  $00. 
Heath  bench  VTVMr  £40.  All  excellent; 
manuals  Lea  Kalmus  K2SHL,  257  Central 
Park  West,  New  York  NY  10024;  (212>- 
877-2735.  BNB014 

NOTRAC    HHHETER    FM  TRANSCEIVER 

on  29  6  MHz,  $65,00..  .Collins  7&-S1  for 
parts,  $60.  Heath  kit  grid-dip  meter, 
$45.00. .  .BC-I0O3  military  VLF-OF  receiv 
er  with  compass-calibrated  DF  loop  an- 
tenna (requires  200  V  6c  and  filament  sup- 
ply), S65.QQ.  Trades  or  best  offers.  SASE 
for  list  of  more  items-  Tim  Smith  NT8TQ, 
27  Hammond  Street,  PO  Box  1084,  Mat 
lapotsett  MA  02739;  017)753-9442. 
BNB016 

CORDLESS  TELEPHONE,  70041  range 
w/featuras,  S66.0C.  .  Walkman-style  FM 
stereo  wmeadphones,  $15.00, .  .radar  de- 
tectors, car  and  home  stereos.  .SASE 
for  more  info  and  latest  discount  lists 
T1MELEC,  PO  Box  1084.  Mattapoisett  MA 
02739,  BNB017 

WANTED:  Early  telegraph  instruments  for 
my  collection.  Keys,  sounders,  eel  J  boxes, 
registers,  meters,  and  related  items  in- 
cluding pre-1910  paper.  Larry  Nutting 
WD6DTC,  5957  Yerba  Buena,  Santa  Rosa 
CA  95405,  BNB018 

COMPUTER  OWNERS!  Super  new  MFJ 
1224  CW/HTTYiASCll  terminal  units 
Send/receive  CW/RTTY/VIC-20  and  Com- 
modore 64  software.  Full -tea  lured,  disk  or 
cassette.  Kantronics,  too  Low  prices, 
speedy  delivery.  Hundreds  said  interna- 
tionally. SASE  for  details  and  catalog  of 
Commodore,  Atari,  PET,  ZX-81,  T(,  TRS^O 
software  and  accessories.  Amateur  Ac- 
cessories, 6  Harvest  Court,  HD  7,  Dept. 
BB.  Flemington  NJ  08822.  Telephone 
(201P82  1551,  6:30-10:30  Eastern  time. 
BNB019 

CLEANING  SHACK:  Motorola,  GE  FM 
gear,  test  equipment,  misc.  Items,  SASE 
for  list.  Geoff  Fors  WB5NVH,  PO  Box 
2946,  Carmel  CA  93921.  BNB020 

WANTED:  Mobile  housings  for  RCA  700 
series  and  GE  EXEC;  GE  MASTR  teat  set; 
Motorola  HT-200  charger.  Geoff  Fors,  PO 
Box  2946,  Carmel  CA  93921.  BIMB021 

RTTY  FOR  THE  TT99/4a.  Mini  memory  re- 
quired. Mark  and  space  tones  are  internal 
ly  generated  in  send  mode  although  an  in- 
expensive converter  is  needed  for  receive. 
$17  95  Mark  Schmidt,  4661  Lark  Dr .  Beaie 
AFB  CA  95903.  BNB022 


rMULTI-BAND  SLOPERS 

160,  80,  and  40  meters 

Outstanding  DX  performance  of  slopers  is  welt  known.  Now  you  carten- 
-joy  2  or  3  band  BiG-SIGNAL  reports!  Automatic  band switcti tog  ■  Very 
low  SWR  -Coax  feed  -  2kw  power  *  Compact  *  Ground  or  tower  teed 
•  Hang  from  any  support  25  ft  high  or  higher  -  Easy  to  install  -Very 
low  profile  *  Complete  Instructions  *  Immediate  shipment  -Chech  oh 

3  BAND  SLOPER    160    SO-  *  40  Meters     60  *t.  long         i  -a 3  9Q  *n  PPQ 

2  BAND  SLOFEH    80  ft  40  Meiers  ■   41  ft.  long S  30  °_g  fM  ppa 

3-BAND  NO  TRAP  DIPQLE  I6Q  80  &  4QM«  1 13ft,  long  5  66.QO  frt  ppd 
g-BAND  NO  TRAP  DtPQLE  80  &  4QM  »  84ft   long         S  49  oo  fn  ppd 


FOR  ADON  L  INFO  on  ihese  and  other  unique  antennas: 

W9INN   ANTENNAS 
BOX  393-S  MT.  PROSPECT.  IL  60056 


send    SASE 
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YOU  EARNED  YOUR  CALL! 

NOW  DISPLAY  IT  PROUDLY 
IN  A  TOP  QUALITY 

LACOSTETYPE  KNIT  SHIRT. 
ONLY  $14-00  With  your  call  in  rich  en> 
broidery, 

$1.50  extra  for  first 
name.  Choose 
from  10  great 
colors:  rust, 
cream,  brown, 
greenT  yellow, 
navy,  It.  blue, 
aqua,  white,  and 
black 

Adult  sizes  only  S-M-L-XL  Club  and  dealer 
inquiries  invited.  Please  add  $2,00  for  P/K 
Make  check  or  money  order  payable  to: 

Coin  Int'l  Inc 

2305  N.W.  107  Ave.       w 

Miami,  Fl.  33172  *£ 

Allow  4  weeks  for  delivery    Fl.  residents  add  sales  tax 


PROPAGATION 
PREDICTIONS 

ON  YOUR  HOME  COMPUTER! 


DATE;     15    NOVEMBER 

1ft.  7-CM    FLUK-.     IIS  SUMSPOT    NR:     6  A 

FM:    U3N1Z    MILLFRSVL    MD         3S-ESN    076-37U 
TO i    COPENHAGEN    DENMARK         55-40M    (SLf>~30E 
DISTANCE:    fc<t76    KM    =    4fl£4    MI    =    3*97    NM 
BEARING:    ©4>fi 
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10.0 
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9*6. 

£300 

3.3 

•  For  VIC-2Q  (std.  or  expanded). 
COMMODORE  64.  &  PET/CiM 

*  Cassette  Of  Disk,  only  $18.95  ppd. 


PROCAST 


P.O.  Box  482,  Depr.  H 
MilleTsvilie.MDSHOB 
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ANNOUNCING  73  CLASSIFIEDS 

BARTER  4N'  BUY 

Beginning  with  the  December  issue,  73  will  accept 
classified  advertising.  Individual  and  non-commercial 
fates— 15*  per  word;  commercial  rates— 50*  per  word; 
prepaid  by  check  or  money  order.  Ads  must  pertain  to 
amateur  radio  products  or  services,  and  must  be  sub- 
mitted typewritten,  double  spaced,  100  words  maxi- 
mum. Include  Full  name  and  address  in  ad;  telephone 
number  optional.  Copy  must  be  received  in  Peter- 
borough by  the  5th  of  the  second  month  preceding 
cover  date  Example:  December  Issue  art  must  be  in 
our  hands  by  October  5th.  Ads  received  after  deadline 
will  be  run  in  the  next  issue.  Direct  all  material  and  in- 
quiries to: 


** 
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BARTER  >N1  BUY 

73  ADVERTISING  DEPARTMENT 

Elm  Street,  Peterborough, 

New  Hampshire  03458. 
Telephone:  (603)  924*7130 
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THE 

BEST  PLACE 

To  Look  For 

New  &  Used 

Equipment 

Buy-Sell  Trade 

Our  4th  Year 
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NUTS  &  VOLTS 
MAGAZINE 

PO  BOX  llll-G'  PLACENTIA.  CA  92670 
(714)  632-7721        ^137 

JOIN  THOUSANDS  OF  READERS 
NATIONWIDE,  EVERY  MONTH 

U.S.A.  SUBSCRIPTIONS 
S  7.00  -  1  YR.  3RD  CLASS  MAIL 
SI 2. SO  -  I  YR.  1ST  CLASS  MAIL 
$25.00    -  LIFETIME  -  3RD  CLASS 


With  Free  Classified  Ad 


BUY!     SELL!     TRADE! 

COMPUTER  &  HAM  EQUIPMENT 

^         COMPUTER* 


TRADER 

ANNUAL 

SUBSCRIPTION 
$15.00 

Low  Ad  Rates  —  Mailed  Monthly 
Foreign  Subscriptions  -  $30.00  Ydar 

FREE  SO  Word  ttmiltod  Ad  wklh  Subscription  Qrdir 

COMPUTER  TRADER* 

Chet  Lambert,  W4WDR 

1704  Sam  Drive  ■  Birmingham,  AL  35235 
{205)  854  0271 

Sample  Copy  —  $1,00 


Subscrtptu 
ProbierrCi 


Hon 


73  does  not  keep  subscription 
records  on  the  premises,  therefore 
calling  us  only  adds  time  and  doesn't 
solve  the  problem. 

Please  send  a  description  of  the 
problem  and  your  most  recent  ad- 
dress label  to: 


73 


Amateur  Rados 


Subscription  Dept. 
PO  Box  931 
Farmingdele,  NY  11737 


Thank  you  and  enjoy  your  subscription. 


ALL  BAND  TRAP 
VERTICAL  ANTENNAS! 


FULL  M*th  WAVE  ■  All  Bands]  Automatic  Selection 
with  proven  rH-Q  Traps-  3  Models-ALL  self  supporting 
Ground  or  root  mount.  HEAVY  Double  wall  seamless 
Aluminum  lower  section  -  H\  STRENGTH  FIBER- 
GLASS TUBING  QV£fl  -ALL.  NO  WOBBLY  LU- 
MPY TRAPS  -NO  UNSIGHTLY  CLAMPS  needed 
Same  ikze  efl  the  way  up  IV**"  Traps  hidden  Insula, 
Ydu  can  uie  tt  In  a  \  ft,  tg.  Backyard!  Neighbor*  Wll 
never  know  Ink  is  a  HURewar  ALL  DfrecUon  DX  An- 
tenna. FOR  APARTMENTS.  ROW  HOUSES,  MO- 
BILE HOMES  -  CONDOSetc,  where  mkilmum  space 
and  neat  appearance  H  MANDATORY!  Instant  "Drive 
In" ground  mount  (Included)  .  Use  with  Or  without  radkak 
flncluded)  (All  angle  roof  rnount  -  Extra  \ COMPLETELY 
PHETUNED  *  WO  ADiUSTM  E  NTS  NEEDED  EVEPl 
NO  TUNER  NEEDED  Over  An  Sands  (except  &D 
meter  -  400  KG)  SWR  1-T  to  2-1  at  Band  edges,  St  no, 
SQ239  connecter  -  50  ohm  for  any  length  RG5&U  " 
RGaU  feedflne.  Matches  ALL  MAKES  TRANSClEV- 
Eft  S.  2  OOO  Watt  PEP  Input  power.  Shipped  -PRE- 
PAID IN  USA.  Assembles  In  lO  mln.  uslnn  only 
icrewdrivef  WEATHERPROOR 


—  %\  73.95 

—  *129,95 


No.-AVTQCMO  —  5  Bind^  25"5"- 

Nc-  AVT40-10 4  eand<-~  IS1^  - 

No--  AVT2CMO — ■  3  Band 11"4-  - 

SEND  FULL  PRICE  FOR  PP  DEL  IN  USA  (Canada 
Is  $10.00  extra  for  pottage,  clerical,  Cuitorni  etc. I  or 
order  usIoq  VISA  ,  MASTER  CARD  or  AMERICAN 
EXPRESS.  Give  Number  and  En.  date.  Ph  1-3DB- 
236-5333  9AM -6PM  weekday*-  We  ship  In  Z -3 
days  .  Prices  wlU  Increase,  lO  Order  NOW 
AND  SAVE-  AH  Antennas  Guaranteed  for  1  year 
-10  day  money  back  trial,  If  returned  In  new  ecndl* 
ton.        Free  Inf. 

WESTERN     ELECTRONICS  ^60 

Dept    A7-12  Kearney  Nebr.       6BB47 


PR€CI5IOn 
PROC655IDG 


Provides  total  dynamic  range  control 
with  very  Jow  distortion 

■  Selectable  pr&ces^lng  modes — 
enveJnrn?  campr««»lun  or  neah 
lfnt|Ufi| 

•  Variable  high  and  low  I reu. uetic y 
response  K)uaHzatlon 

•  Five  segment  LED  display 

•  Easy  lu  Install  and  uie  wUh  any 
Iranimiller  transceiver 

Introductory  price— $1  89.95  ppd. 

For  hrochtir*  wlih  compki*  Ethnical  fipectTk^Ihtn*  conucd 

ANALOG  TECHNOLOGY 

P.O.  Box  8%4   •   Fort  Collins.  CO  80525 


CH2K 


CflJI 


DDRR  Space  Beaters! 

The  Repeater  Beaters 


BASE  STATION  OUALrTY.  from  a  mobitet 

Say  goqd-by  lo  mobile  flutter  (picket 

fencing)! 

Say  good-by  to  Inter-Modi 

Say  good^by  to  whip  VtoMuH 

ALL  THIS  PLUS 
OPEN  THE  TOUGH  ONES!  by  adding  the 
optional  CR2X  or  CR3X  Range  Ejftender, 


CR2A"  (144  MHz)  $39 

CR3A    (220  MHz)  $39 

CR4A(440MHz)  $35 
plus  $2  shipping 

°"«  $12pi« 

S2  shipping 


or 
CH3X 


(conHnental  USA} 
DEALER  INQUIRES  INVITED 


COM  RAD,  IND. 

1655  WEST  RIVER  PARKWAY 
GRAND  ISLAND.  NEW  YORK  14072 
^163  (716)773-1445 
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N8BKR  Introduces  the  E-fietd  dis 
placement*  Antenna.  An. . . 

8  FT.  40M 
ROTATABLE  DIPOLE 

Efficient 
Full  Legal  Power 
'  Lightweight 

*  Good  Band 
Width 

*  6 -ft.  Turning 
Radius 


159 


50 


[     "  Patent  Pending 
Send  for  Free  Literature 

MOLER  ANTENNA  CORR 

2623  Morris  Lane  •  Girard,  OH  44420 
(216)530-2059 


^  MULTI-CHANNEL 
*         MICROWAVE 

Complete  Antenna  Systems  from  l6£P 

Full  800  Mhz  Range 
Tune  1 .9-2.7  Ghz 
Includes  all 
ITFS  Channels 

DEALERS  WANTED 


COD  s  and  Credit  Card 
Orders  call  TOLL  FREE 

1-800-247-1151 


GalaxV 


**"178 


ELECTRONICS 

6009  N.  61  Avenue 
Glendale.  AZ  85301 
1-602-247-1151 


■m©  mnw1 


£  METER  DIRECTION  FINDING  LOOP  ANTENNA 

•  14S-I50  MHZ  Frequency  Coverage 

•  60  ohm,  use  for  transmitting  and  receiving 

•  Exceptional  Hull,  -  18  db 

•  Directional  determination  to  ±  1  degree 

•  No  180°  ambiguity 

•  Extremely  small  size,  8^i "  x  5?A"  x  1" 

•  Use  for  transmitter  hunts t  Interference  prob- 
lems, find  pirate  stations,  Jammers 

Low  Cost,  INTRODUCTORY  PRICE: 

$g9    95 

•  Accessories  available 

•  Information  package,  includes  1.4  page  manual 
with  direction,  finding  procedures: 

(Refundable  with  ordnr) 


ELECTRONIC  SYSTEMS  BT&1Q  V 

HT  8,  BOX  7644 

SHOW  LOW,  ARIZONA  SSftOl 

&0S*S37  8&OS  ^121 


this  publication 
is  available  in 
microform 


hi    ■«;inMB 


I 


University  Microfilms  international 


300  North  Zeeb  Road 

Dept.  PR, 

Ann  Arbor,  Ml  48106 

U.S.A. 


18  Bedford  Row 

Dept-  PR 

London;  WC1R4EJ 
England 


MIC  E  Q 


MAJOR  BREAKTHROUGH! 

Most  mics  sound  too  high  or  low,  causing 
them  to  be  hard  to  copy,  lacking  good  articula- 
tion Processors  usually  add  distortion.  The 
answer  is  EQUALIZATION,  as  used  in  recor 
ding  and  broadcast  studios.  See  JULY  '82 
QST,  CQ  and  73  Reviews 


EQ20O 

s49,95 

+$3.  Ship 


MADE 

IN 
USA 


**59 


HEIL,  LTD. 

Manssa.  IL  62257 


L 


Write  For  Catalog 

(618)295-3000 


J 


CDNV 


f^R       SAl-l 


HAGNAVDK  FV-2B  -  24  CHANNEL  NITH 
REHQTE  CONTROL  -  VHF-MI DBAND- 
SUPERBAND  -  REG  *^?,V5    -  NOW 

JERRDLD  J EX -3D I C  -  3£  CHANNFL 
WITH  IN  BAND  GATED  SYNC 
DECODER   -   REG  *2fl9.<?5  -  NOW  * 

JERRDLD  SB- 3  -  IN  BAND  GATED 
GATED  SYNC  DECODER  -  U9E  WITH 
ANY  CONVERTER  WITH  OUTPUT  DN 
CHANNEL  3  -  REG  *149."?5  -  NOW   1 

UHF  BLOCK  CONVERTER  -  CONVERTS 
MIDBAND  AND  SUPERB AND 
TO  UHF  -  RE:©  *39.T3  -  WON       i 


*?  _ 


14*?'-  *^?5 


^^   - 


SEND  *1 .  Bfl  (.REFUNDABLE)  FOR  CATALOG 

ADD  *4.25  SHIPPING /HANDLING 
FOR  EACH  UNIT  ORDERED 

NYS  ADD  SALES  TAX  -C.O.D-.  'S  OK 

24  HOUR  ORDER  LINE 
16BJ7)  962-7313 


ORDER  DIRECT  FROM  - 

X^VOO   COMMUNH 
R3-I46A  NARROWS  CREEK  ROAD 
CORNING,  NEW  YORK  J483B 


*  CIRCUIT  BOARD  SfiLE  ^P 

RS-J32C  S*risl  Lin*  Monitor 

LEU  iadiiirfltGCS  show  activity  and  polarity  Q£  the  7 
my st  common  signal s,  Dh-25  male  and  female  con- 
fkftCtOCfl  mount  directly  on  circuit  board  to  form  a 
compact  2m  x  3"  unit*  Mounts  in  series  with  your 
&S-232C  cable*  Kit  include*  all  parts,  directions 
and  tips  for  use,  Commercial  q**iity#  double 
sided  fiberglas  hoard  with  plat*d  theough  holes. 
Assembled  and  tested  fSLH-lf  *<*■*...  25.95 

Kit  tSLH-lK]  ,  >.i  ,  *  ....  „ 21.95 

Poard  only  (slm-Ikbj 6,9S 

Power  Supply  Hoard 

Provides  *5,  +12  and  -12  volts  at  1  amp  for  you c 
ham  radio  project.  Vses  78k*  getieS  positive 
voltage  regulators,  Weeds  2  transformer  windings, 
IS- 2*  volts  (1  center  tapped).  ' 3. 50"  x  4.SB- 

Assembled  and  Tosts-d  .(FS-1J 21,95 

Kit  Less  XCmrs  [PS-IK} <v,  16.95 

Board  only  fPS-lNft)   ,  *  * *  *  .  .   4.95 

STti    Sue    Hotfier    board 

Sing  le-  sided  fiberglaa  mother  board.  An  *ne*i  iifit 
foundation  for  yo-ur  STD  bus  computer.  Mounts  12 
of  our  56  pin  connectors.  Pcovide  yout  Own  card 
cage    and    save    hundreds   o*   dollar*.       3.8811    x    7.^0* 

Mother    Board    fm-1) 15.95 

ConnectoiTB     (C56-12S-ST]     t     ,     t 4  S.flfl 

MB-1    and    12   cOrtnectora    (MH-&PC)     .    .    .     .    r     .       45. m 

Please  add  5  2.83  per  ocdet  shipping  and  handling. 
CA    residents    include    tax. 


Esoteric    Engineering    Incorporated 
PO    Boi    33G42,     San    Diego,    ^A    9J1.-B3 
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/- 


KSG  TECHNOLOGIES 

High  Technology  at 
Reasonble  Prices 

AnnouniL-ini^  I  hi'  board  all  HAMS  have  swatted: 

Ths  KSG  TECHNOLOGIES  RCW-1  RTTY^CW  board 

■  EitcluiivcJv  built  for  the  TRS-SO1*'    Colot  (!lompuU>r  uain|» 
ABRAMS'RTTYjCW  software 

*  Adfiptabte  to  other  computers  —  write  your  own  software 

■  One  4"  x  fi"  board  has  all  _vou  need  for  Abrams  package: 
Active  Filler  Demodulator  (both  mark  snd  sput-i-l 
RTTY  AFSK  modulator 

CW  Decoder  with  variable  threshold 

CW  Relay  keyer 

Rtgulati'd  onboard  supplies  for  all  above  fundion? 

*  Etched  and  drilled  glass  eposv  b*>ard 

■  Parts  ea  ay  to  rind 

*  inchtdea  instructions.  Isvout.  gchenfiatir.  part*  list 

For  those  who  bought  FACIT  4555  printers  from  MHZ  Elec- 
tronics and  would  liku  U)  PRINT  LOWERCASE  LETTERS 

KSO  Technologies"  FPM-l  kk  is  for  yon; 

*  Enables  the  Facit  4555  printer  to  print  lowercase  letters 

*  96-character  ASCII  standard  (expanded  from  fi-lf 
»  Optirni?ed  for  good  recognition 

*  Easy  installation  hi  minutes  ..no  traces  cut 

*  Complete  kit  of  parts  and  detailed  inst ructions 

■  SChday  written  warranty 

RCW-1  1  Bare  Board  Only  l"  $ 20 .00  postpaid 

ROW  IK  (Board  and  Parts  Kit  I  &  125,00  postpaid 

FPM '  1  I C«  mpletely  A ssembled  a nd  Tested)   S35 .00  postpaid 

For  additional  information  write  lo: 

KSG  TECHNOLOGIES    ^n4 

900  5TH  WAY  *  PLEASANT  GROVE,  AL  af\!27 

Check  or  Money  Order  Only  Mo  Vi&a,  MasierCard  or  Phone 

Orders  Please  —  Allow  Irnee  woe1<5  delivery. 

TRS-BQ'    is  a  produci  of  Radio  Shacl*  (Tandy  Company) 


SATELLITE  T.V.  AT 
ROCK  BOTTOM  PRICES! 


QUALITY 
SYSTEMS 

FROM 
$1495.00 


See  list  of  Advertisers  on  page  130 


SYSTEM  A 

QiXCEL    (GOLILDf    110D-DZ,    I0D°    L.N.C     POLAflOTOfl    I 

CONTROL   H'AO.M  ANTENNA  TR1-P0D  POLAR  MOUNT  1  2b 

CABLE  PACKAGE.  JJMPtR.  BALUN 

FRT   COD.  ONLY  S239S.00 

SYSTEM  B 

SAT  TEC     R500O      DEXCEL     100^    IN. A.      MODULATOR. 
P0LAR0T0R  I    CONTROL    8J  SPUN  ALUMINUM  ANTENNA 
POLAR  MOUNT.  125'  CABLE  PACKAGE.  JUMPERS.  BAIDN 
FRT   COD.  ONLY  51495.00 


wir.cr.OA-r    1-602-445-0383 

VIUtUoA  I       MAIUNG  ADDRESS  P.O.  BOX  449 
^  125        INC.         PRESCOTT  ARI20HA  M302 
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EIMAC  4CX10.000D/8171  with  SK300  and  SK1506  . 

SK500  and  SK1306  Only. 

(These  ore  all  new  not  used, )  Limited  Supply, 


$1200.00 
$  550,00 


Pftg-TQB'I 


KLM  ELECTRONICS, INC.  W  AMPLIFIER  PC  GOURDS  AMD  RF  TRANSISTOR  KITS. 

rtadel  PA2-70B  RF  power  input  2watts    at  M  to  lJ^Hz  output  TOwotts  13.5vdc  at  lGarrcs. 

M9.99  with  data  PC  Boara  Only  114.99 
FUEL  PAlOWOB  Rf  rawer  input  j&atts  at  114  to  148FHZ  outDut  MOwatts  RBvdc  at  ISqtps. 

SS9.99  with  dato  PC  Board  Only  119.99 


GENEVA  CALCULATOR  WATCH 

This  attractive  watch  has  the  following  modes: 

Normal  Time  Setting, 

Calendar  Setting, 

Daily  Alarm  Time  Setting, 

Weekly  Alarm  Time  Setting, 

Chronograph , 

Calculator. 


Featured  in  Black  Plastic 


$18.99 


or   Featured  in  Stainless  Steel 


$29,99 


SILICON  DIODES 

FEED  THRU  SOLDER  RF  CAFACTORS 

MR751 

lOOvdc 

6Amps 

10/S5.00 

10G/$38.00 

470pf  +-20% 

MR510 

lOOQvdc 

3  Amps 

i0/$3,75 

100/ $2 4* 00 

HEP  170 

lOOOvdc 

2Amps 

20/ $2. 00 

10G/$15.00 

5/$1.00  or  1 

00/$ 15. 00  or 

1N3209 

lOOvdc 

1 5 Amps 

32 .  00 

10/  $15.00 

1000/$100.00 

BYX2I/200 

200vdc 

2 5 Amps 

$2.00 

10/  $15,00 

1N2138A 

GOOvdc 

60 Amps 

$5-00 

10/  $40,00 

lOOOpf/.OOluf  +-10% 

DS85-04C 

LOOvdc 

80 Amps 

$10-00 

10/  $80*00 

1N3269 

600vdc 

160Amps 

$15-00 

10/$120,00 

4/$ 1.00  or  1 

00/ $20. 00  or 

275241 

300vdc 

250Amps 

$20.00 

10/$175.00 

1000/$ 150. 00 

7-5754 

LOOvdc 
15KVDC 

40OAmps 
20ma. 

$30.00 
$3,00 

10/$250,00 
10/  $20.00 

RCD-15 

E  PROMS 

SKFR20K 

20KVDC 

20ma. 

$4.00 

10/  $30*00 

1N4148 

signal 

30/$ 1.00 

100/  $3.00 

2708  1024x1 
2716  2048x8 

$2*00  each 

FAIRCHILD 

4116  16K  DYNAMIC  RAMS  20Ons.  Part  # 

16K75 

$4.00  each 

25  For  §25 

.00 

or  100  For 

$90.00  or 

1000  For  $750.00 

27L32/25L32 

$10.00  each 

HEWLETT  PACKARD  MICROWAVE 

DIODES 

1N5711 

(5082-2800) 

Schottky  J 

Barrier  Diodes 

$1.00  or  10 

for  $  8,50 

1N5712 

(5082-2810) 

ii 

IT           II 

$1.50  or  10 

for  $10.00 

1N6263 

(HSCH-1001) 

ii 

if        ii 

$  .75  or  10 

for  $  5,00 

3082-2835 

M 

M        ii 

$1.50  or  10 

for  $10*00 

5082-2805 

Quad  Matched 

ii 

per 

set  $5,00  or  10 

for  $40.00 

For  information  call:  (602)  242*3037 


Toll  Free  Number 
800-528-0180 
(For  orders  only) 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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JM<f|z  elect roijic$ 


"All  parts  may  be  new  or 
surplus,  and  parts  may  be 
substituted  with  comparabfe  parts 
if  we  are  out  of  stock  of  an  item."' 


"MIXERS" 


WATKINS  JOHNSON  WJ-M6  Double  Balanced  Mixer 

LO  and  RF  0.2  to  300MHz 
Conversion  Loss  (SSB) 

Noise  Figure  (SSB) 

Conversion  Compression 


IF  DC  to  300MHz 
6.5dB  Max.  1  to  50MHz 
8.5dB  Max.  .2  to  300MHz 
same  as  above 
8.5dB  Max.  50  to  300MHz 
.3dB  Typ. 


$21.00 


WITH  DATA  SHEET 


NEC  (NIPPON  ELECTRIC  CO.  LTD.  NE57835/2SC2150  Microwave  Transistor 


NF  Min  F=2GHz 
F=3GHz 
F=46Hz 


d8  2.4  Typ. 
dB  3.4  Typ. 
dB  4.3  Typ. 


MAG  F=2GHz 
F=3GHz 
F=4GHz 


dB  12  Typ. 
dB  9  Typ. 
dB  6. 5  Typ 


$5.30 


Ft  Gain  Bandwidth  Product  at  Vce=8v,  Ic=10ma.   GHz  4  Min.  6  Typ. 
Vcbo    25v    Vceo    llv    Vebo    3v    Ic   50ma.  Pt.     250mw 


UNELCO  RF  Power  and  Linear  Amplifier  Cap 

iacitors 

These  are  the  famous  capacitors  used  by 

all  the  RF  Power  and  Linear 

Amplifier 

manufacturers,  and  described  in  the  RF  Data  Book. 

5pf       10pf      18pf    30pf 

43pf 

lOOpf 

200pf 

1  to  lOpcs.  $1.00 

ea 

5.1pf     12pf      22pf     32pf 

51pf 

HOpf 

220pf 

11  to  50pcs.  $  .90 

ea 

6.8pf     13pf      25pf    33pf 

60pf 

120pf 

470pf  51  up    pes.  $  .80 

ea 

7pf       14pf      27pf    34pf 

80pf 

130pf 

500pf 

■ 

8.2pf     15pf      27.5pf   40pf 

82pf 

140pf 

lOOOpf 

i 

NIPPON  ELECTRIC  COMPANY  TUNNEL  DIODES 

MODEL  1S2199 

1S2200   5 

Peak  Pt.  Current  ma.         Ip 

9min,  lOTyp.  Umax 

* 

9min.  lOTyp.  Umax, 

Valley  Pt.  Current  ma.        Iv 

1.2Typ. 

1.5max. 

L2Typ,  l.Smax. 

Peak  Pt.  Voltage  mv.         Vp 

95Typ. 

120max. 

75Typ-  90max, 

Projected  Peak  Pt.  Voltage  mv.  Vpp  Vf=lp 

480min. 

550Typ. 

630max. 

440min,  520Typ,  600ma, 

K  + 

Series  Res.  Ohms         .   rS 

2 . 5Typ . 

4max. 

2Typ.  3max. 

Terminal  Cap.  pf.           Ct 

1.7Typ. 

2max. 

5Typ.  8max, 

Valley  Pt.  Voltage  mv.       VV 

370Typ. 

350Typ. 

FAIRCHILD  /  DUMONT  Oscilloscope  Probes  Model  4290B 

Input  Impedance  10  meg.,  Input  Capacity  6.5  to  12pf . ,  Division  Ratio  (Volts/Div  Factor) 

10:1,  Cable  Length  4Ft.  ,  Frequency  Range  Over  100MHz. 

These  Probes  will  work  on  all  Tektronix,  Hewlett  Packard,  and  other  Oscilloscopes. 

PRICE   $45.00 


MOTOROLA  RF  DATA  BOOK 

Lists  all  Motorola  RF  Transistors  /  RF  Power  Amplifiers,  Varactor  Diodes  and  much  much 
more. 

PRICE   $7.50 


For  information  call:  (602)  242-3037 


Toll  Free  Number 
800-528-0180 

(For  orders  only) 


cfVI^z  elect  roijic$ 


MAII    parts   may   be   new   or 

surplus,  and  parts  may  be 
substituted  with  comparable  parts 
if  we  are  out  of  stock  of  an  item." 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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RF  TRANSISTORS,  MICROWAVE  DIODES 


*HPF 


PRICE 


Toll  Free  Number 
800-528-0180 
(For  orders  only) 


TFPE 


PRICE 


TlfPE 


phio: 


TYPE 


PRICE 


2M561 

$  25,00 

2SC167B                    $ 

2.00 

mi^l                       $  16.90 

H9C1821-3 

$125.00 

2X1562 

25.00 

2SC1729 

20,00 

1K57S 

7.95 

MSC1821-10 

225.00 

2N1692 

25.00 

29C1760 

1,50 

M956S 

7.50 

H9C20Q1 

40.00 

2N2957 

1.55 

EflCif*© 

4.00 

16622 

7.9© 

1©C2223-10 

200.00 

ZN2857JJNTX 

4,10 

2SC1046 

36.00 

Ie^lil  A 

9.ft5 

»=a^*noo 

50.00 

ac^7JA?nsv 

4.10 

2SC1946A 

40,00 

U9624 

11,95 

IBC3001 

50.00 

sm&m 

13.50 

23CXB70 

2  50 

wszh 

17.95 

IUL73001 

■    M  Ml    ■    l_Ml|_l|_|ILM 

50,00 

40.00 

S82947 

IB   & 

13,00 

2SC1974 
2SC21G6 

4,00 
5.50 

M9740 

18.00 
29.90 

IG9C82D01 

2*2946 

«t**2in4 

40  00 

2S2*J9 

15.50 

2SC2237 

32.00 

M9741 

29.90 

H3CS2020 

40.00 

2143375 

17,10 

2SC2^ 

17  00 

1B755 

19.  SO 

HSC82090 

40.00 

22*3553 

1,55 

450-12 

25.00 

10848 

37.00 

K9C83001 

50,00 

2N3632 

111  ■  wU 

A20S 

10.00 

16850 

16.90 

MSC83005 

100.00 

2N3733 

n.oo 

A2B3 

5.00 

H9S51 

20.00 

»T4150 

14 

2H381S 

5 

A283B 

6.00 

loooT 

5.25 

MTTJ126 

POR 

2N3866 

«J 

AF102 

2.50 

MELSOOSl 

25.00 

irr559G/2N5596 

99,00 

2N3866JAN 

2.20 

AFY12 

2,50 

WI1550 

10, 00 

ITr5768/ZN5768 

95,00 

2N3924 

3.35 

BF272A 

:'  50 

1*0.552 

50,00 

\TVH762 

PCR 

2N3927 

17.25 

BF1G1 

2.50 

MM1553 

50.00 

NB02L36 

2,50 

2N3950 

25.00 

BFR90 

1.00 

MM1614 

10.00 

NEL3783 

PCS 

2N40L2 

11.00 

BER91 

l   '55 

MM1943/2N4072 

1.80 

NH218&9 

POR 

2N4041 

14.00 

HFR.99 

2.50 

MM2«08 

5.00 

KE57835 

5,70 

2N4072 

1   SO 

apri2 

2.50 

MM3375A 

17.10 

NK73436 

2.50 

2TM08G 

4,53 

SFW16A 

2.50 

^fl*S429 

10.00 

TOW 

2N4127 

21.00 

SFW17 

2.50 

W-t8000 

1.15 

PRTB637 

pee 

2N4427 

1.30 

BFW92 

1   50 

MMKOOB 

2.30 

PT3190 

im 

2N4428 

185 

18X44 

2.50 

HM8011 

25.00 

PT3194 

POR 

2N4430 

11.80 

WK4& 

2.50 

MPF102 

.45 

PT31«fe 

PCE 

2N4967 

3,45 

BFX65 

2,50 

MPSU31 

1.01 

PT3537 

7. BO 

2N4959 

2.30 

BFX84 

2.50 

MFIA2023-1.5 

42.50 

PT4166E 

PCB 

2N5090 

13.80 

BF>-" 

2.50 

MHF203 

16.10 

PT417*a> 

PGR 

2^108 

3.45 

HFXS6 

2.50 

MRF312 

16.10 

PPU86B 

POR 

216109 

1   70 

BFSB9 

1.00 

IRF223 

13.^ 

PT42S09 

PCR 

2J5160 

3-45 

BFS11 

2.50 

VRF224 

15.50 

PT4209C/5&45 

PCR 

2JB177 

21.62 

HFY1S 

2.50 

WF231 

in.  92 

PT4S6 

24.80 

£^179 

1,04 

BFYlS 

2,50 

IOT232 

12.07 

PT45TO 

7  50 

2K5216 

50.00 

HF5T39 

2.50 

ICP233 

12.65 

PT4577 

PCR 

2N5583 

3.45 

HFV90 

1.00 

1KF237 

J*  It) 

PT4590 

WJH 

2N5589 

9.77 

BLS67 

15.24 

WK238 

13.80 

PT4612 

POR 

2K559Q 

10.92 

DuVboU 

15.2-1 

IRF239 

17,25 

PT4628 

POR 

2H5591 

13.80 

BLX99C3 

22.21 

IRF245 

35,65 

PT4G40 

POR 

2N5637 

15.50 

BLY87A 

6.94 

lfflF247 

3S.65 

PT4642 

POR 

2H5641 

12.42 

BET88C3 

13.06 

WIF304 

43.45 

PTS632 

4. TO 

36642 

14.03 

15.50 

BL¥94C 
BLY351 

21.30 
10,00 

IBF309 
MRF314 

33.  Bl 
28.52 

PT5749 

POR 

2135643 

PT6629 

PCR 

2G645 

13,80 

•ELY568C/CF 

30.00 

MRT315 

28.86 

PT6709 

POR 

2N5646 

20.70 

0458-S17 

25.00 

lffiF316 

FOR 

PTB720 

POR 

2*5651 

11,05 

D40G5 

20,00 

MRF317 

63,94 

preaio 

POR 

2N5691 

IS.  00 

CD1899 

20,00 

URF420 

20,00 

PT8524 

POR 

2N5764 

27.00 

032188 

1H.00 

MHF421 

36,80 

PffiS09 

PCR 

2N5836 

3,45 

CD2545 

25.00 

MRF422A 

41,40 

PT8633 

FOR 

2N5842/AM1607 

8.45 

CTC30O5 

100.00 

MRF427 

17.25 

PTS639 

I'Vflt 

2N584S 

00 

Dexeel  GoAs  FET 

MKF428 

46,00 

PT8659 

POR 

2N5913 

3.25 

DXU35oiA-pioaF 

49.30 

MRF433 

12,07 

PT!W79 

POR 

2N591G 

30.00 

Fujitsu  GaAa  FET 

MRF449/A 

12.65 

PT8708 

POR 

2N5922 

10.00 

FSXS2WF 

BB.iki 

MEF450/A 

14,37 

PT870& 

POR 

2N5923 

25,00 

OCE90A 

2.50 

MRF453/A 

IS.  40 

PT8727 

29.00 

2N5941 

23-00 

HEP7G 

4.95 

MRT454/A 

20,12 

PT§731 

POR 

2N5942 

40.00 

HEPS3O02 

11.40 

MHF455/A 

10.00 

PTS742 

19.10 

2JS944 

10*35 

HEPS3003 

30.00 

URF458 

20,70 

rTR7S7 

POR 

2N5945 

11,50 

HEPS3O05 

10.00 

KHF463 

25.00 

PT9783 

16.50 

2N5946 

14,40 

HEPS3006 

90 

HRF472 

1   00 

pra784 

32.70 

2^6080 

10.35 

HEPS3007 

25,00 

MRF475 

3,10 

PTO790 

56,00 

2N50B1 

12.07 

w^yaoio 

■  -»              T                           p-fc.             I                 ■ 

11.34 

yRF476 

2.00 

PT31962 

POR 

2N6062 

12.65 

Hewlett  Packard 

HHP177 

14,95 

PT31963 

POR 

ZN6083 

13.25 

HFFT2204 

112.00 

MRP492 

23.00 

PT31063 

POR 

2N6G£4 

15.00 

35821E 

38.00 

msoe 

1.04 

PTX6680 

POR 

HSOM 

11.00 

3S826B 

32,00 

HZF503 

6.00 

RCA 

2Neoas 

12.00 

S826E 

32.00 

1KF504 

7.00 

40081 

5.00 

2NBQB6 

16.10 

35831E-H31 

30,00 

WF509 

5.00 

40279 

10.00 

2N6097 

20.70 

35831E 

30,00 

WF511 

10.69 

40280 

4.62 

2N6106 

21.00 

35832E 

50,00 

lff[F515 

2.00 

40281 

10.00 

2NB136 

31.80 

35S33E 

50.00 

JKF517 

2,00 

40282 

20.00 

2JE166 

40.34 

35853E 

71.50 

WKF559 

2 .05 

40290 

2.80 

2N6201 

50.00 

35854E 

75.00 

WF505 

20.00 

10292 

13,05 

2MB304 

1.50 

35866E 

44.00 

WF618 

25,00 

4029* 

2,50 

2H6459 

18,00 

HXTR3101 

7,00 

IKFB28 

8.65 

40341 

21.00 

*5567 

10.06 

HXIR3102 

8.75 

MBB29 

3,45 

40606 

2.48 

2NB680 

80. 00 

H?m©l04 

30.00 

pnTUTi 

27.60 

40894 

1.00 

2SC7D3 

3.00 

H5OR6104 

68.00 

WEP646 

29.90 

40977 

10.00 

2SC756A 

7.50 

SXTTOXOS 

31.00 

MEffBUB 

15.00 

62S00A 

60.00 

2h3L~Ml 

2, SO 

KXTR6106 

33,00 

MRFB23 

20.00 

RE3754 

25.00 

2SC1G18 

1.00 

J310 

.70 

MRP901  (3)  Lead 

1.00 

RE3789 

25,00 

2SC1042 

12,00 

TOW 

MK^Ol  (4)  Lead 

2.00 

RF110 

25.00 

23C1070 

2,50 

JQ2000 

10.00 

HBE904 

2,30 

S50-12 

25.00 

2SC1230 

2,50 

JCE001 

25.00 

MRF911 

3,00 

S3006 

5.00 

2SC1251 

12.00 

JO3045 

25.00 

MHf^l 

2.30 

S3031 

5,00 

2SC1306 

2.00 

Motorola  Gonm. 

MRFBOO'^ 

2.10 

SCA3522 

5,00 

29C1307 

.  ,riG 

Ml  131 

S.frf) 

]^26U- 

urn 

SCA3523 

5.00 

2SC1424 

2,80 

M1132 

11.95 

M9C1 720^12 

225.00 

PRICE  ON  RRQIJF.ST        IO! 

"AM  parts  may  be  new  or 
surplus,  and  parts  may  be 
substituted  with  comparable  parts 
tf  we  are  out  of  slock  of  an  item." 

For  information  call:  (602)  242-3037 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 

(fH^jz  electronics 
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GaAs,  TUNNEL  DIODES,  ETC. 


1 


PART 


PRICE 


PART 


PRICE 


PART 


PRICE 


MM7100 

S    3,05 

MRF503 

$   6, 00 

PT4186B 

$   POR 

MA47202 

30.80 

MKF504 

7,00 

PT4209 

POR 

MA47771 

FOR 

MRF509 

5,00 

PT4209C 

POR 

MA47852 

FOR 

MRF511 

8.65 

PT4566 

POR 

MA49558 

POR 

MRF605 

20.00 

PT4570 

POR 

MB4021 

POR 

MRF629 

3.47 

PT4571 

POR 

KBD10I 

1.00 

MRF644 

23.00 

PT4571A 

POR 

HD0513 

POR 

MRF816 

15,00 

PT4577 

POR 

MHW1171 

42.50 

MRF823 

20,  00 

PT4590 

POR 

MHW1182 

48.60 

MRF901 

3.00 

PT4612 

POR 

MHW417L 

49.35 

MRF8004 

2.10 

PT4628 

POR 

MHW4172 

51-90 

MS261F 

POR 

PT4640 

POR 

MHW4342 

* 

68.75 

MT4150  Fair. 

POR 

PT4642 

POR 

MLP102 

25,00 

MT5126  Fair. 

POR 

PT5632 

POR 

MM1 500 

32,32 

MT5481  Fair, 

POR 

PT5749 

POR 

MM1550 

POR 

MT5482  Fair, 

POR 

PT6612 

POR 

MM1552 

50.  00 

MT5483  Fair. 

POR 

FT6626 

POR 

MM1553 

50.00 

MT5596  Fair. 

POR 

PT6709 

POR 

MM1614 

10.00 

MT5764  Fair, 

POR 

PT6720 

POR 

HM2608 

5,00 

MT8762  Fair, 

POR 

PT8510 

POR 

MM3375A 

11,50 

MV109 

.77 

PT8524 

POR 

MM4429 

10-00 

MV1401 

8.75 

PT8609 

POR 

MM8G00 

1.15 

MV1624 

1.42 

PT8633 

FOR 

MM8006 

2.30 

MV1805 

15.00 

PT8639 

POR 

M0277L 

POR 

MV1808 

10.00 

PT8659 

POR 

M0283L 

POR 

MV1817B 

10,00 

PT8679 

FOR 

M03757 

POR 

MV1863B 

10-00 

PT8708 

POR 

MP102 

POR 

MV1864A 

10.00 

PT8709 

POR 

MPN3202 

10.00 

MV1864B 

10,00 

PT8727 

POR 

MPN3401 

-52 

MV1864D 

10.00 

PT8731 

POR 

MPN3412 

1,00 

MV1868D 

10,00 

PT8742 

POR 

MFSU31 

1,01 

MV2101 

.90 

PT8787 

POR 

MRA2023-U5  TRW 

42,50 

MV2111 

,90 

PT9790 

41.70 

MRF212/208 

16.10 

MV2115 

1.55 

PT31962 

POR 

MRF223 

13-25 

MV2201 

.53 

PT3L963 

POR 

MRF224 

15,50 

MV2203 

.53 

PT31983 

POR 

MRF237 

3,15 

MV2209 

2 ,  00 

PTX6680 

POR 

MRF238 

12,65 

MV2215 

2.00 

RAY- 3 

24.99 

MRF243 

25.00 

MWA110 

7.45 

40081 

POR 

HRF245 

34.50 

MWA120 

7.80 

40281 

POR 

MRF247 

34.50 

MWA130 

8.25 

40282 

POR 

MRF304 

43-45 

MWA2 1 0 

7.80 

40290 

FOR 

MRF315 

23,00 

MWA220 

8.25 

RF110 

25.00 

MRF420 

20.00 

MWA230 

8,65 

SCA3522 

POR 

MRF421 

36.80 

MWA310 

8,25 

SCA3523 

FOR 

MRF422 

41,40 

MWA320 

8.65 

SD1065 

POR 

MRF427 

16.10 

MWA330 

9,50 

SS43 

FOR 

MRF428 

46.00 

NEC57835 

5.30 

TP1014 

POR 

MRF450/A 

13.80 

ON382 

5.00 

TP1028 

POR 

MRF453/A 

17,25 

FPT515-20-3 

POR 

TRW-3 

POR 

MRF454/A 

19-90 

PRT8637 

POR 

UTO504  Avantek 

70.00 

MRF455/A 

16.00 

PSCQ2-160 

POR 

UT0511  Avantek 

75.00 

MRF458 

19,90 

PT3190 

POR 

V15 

4.00 

MRF463 

25,00 

PT3194 

POR 

V33B 

4,00 

MRF472 

1,00 

PT3195 

POR 

VIOOB 

4.00 

MRF475   r 

2.90 

FT3537 

POR 

VAB801EC 

25.00 

MRF477 

11,50 

PT4166E 

POR 

VAB804EC 

25.00 

MRF502 

1.04 

PT4176D 

POR 

VAS21AW20 

25.00 

For  information  call:  (602)  242-3037 


Toll  Free  Number 
800-528-01 80 
(For  orders  only) 


"AH  parts  may  be  new  or 
surplus,  and  parts  may  be 
substituted  with  comparable  parts 
if  we  are  out  of  stock  of  an  item. " 


gJVL  <^j.  electrodes 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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COAXIAL  RELAY  SWITCHES  SPDT 


Electronic  Specialty  Co. /Raven  Electronics 
Part  0  25N28  Part  #  SU-01 

26Vdc  Type  N  Connector,  DC  to  1  GHz. 


FSN  5985-556-9683 


$49,00 


NC 


COM 


iWiVCH,     CO  A  AMI  f£N     ,5**5    ******  £ 


Amphenol 

Part  #  316-10102-8 

115Vac  Type  BNC  PC  to  3  GHz 


$29.99 


FXR 

Part  $    300-11182 

120Vac  Type  BNC  DC  to  h   GHz, 

FSN  5985-543-1225 

$39.99 


FXR 

Part  P    300-11173 
120Vac  Type  BNC  Same 
FSN  5985-543-1850 

$39-99 


BNC  To  Banana  Plug  Coax  Cable  RG-58  36  inch  or  BNC  to  N  Coax  Cable  RG-58  36  inch. 


$7,99  or  2  For  $13,99  or  L0  For  $50.00 


$•8.99  or  2  For  $15,99  or  10  For  $60,00 


SOLID  STATE  RELAYS 

P£B  Model  ECT1DB72 
PRICE  EACH  $5.00 

Digisig,  Inc.  Model  ECS-215 
PRICE  EACH  $7.50 

Grigsby/Barton  Model  GB7400 
PRICE  EACH  $7.50 


Wde  turn  on 


5vdc  turn  on 


5vdc  turn  on 


120vac  contact  at  7amps  or  20amps  on  a 
lO^'x  10Mx  ,  124  aluminum.  Heatsink  witb 
silicon  grease. 

240vac  contact  14amps  or  4 Damps  on  a 

101hx  10"k  ,  124  aluminum.  tfeatsink  with 
silicon  grease, 

240vac  contact  at  1 5amps  or  AOamps  on  a 
l.0nx  10nx  .124  aluminum,  Heatsink  with 
silicon  grease. 


NOTE:  ***  Items  may  be  substituted  with  other  brands  or  equivalent  model  numbers.  *** 


dM^ 


For  information  call:  (602)  242-3037 


elect  rorjicft 


"AM  parts  may  be  new  or 
surplus,  and  pans  may  be 
substituted  with  comparable  parts 
ii  we  are  out  of  stock  of  an  item." 


Toll  Free  Number 
800-528-0180 
(For  orders  only) 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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RECALL  FHOME  MEHORY  TELEPHONE  WITH  24  NUMBER  AUTO  DIALER 

The  Recall  Phone  Telephone  employs  the  latest  state  of  art 

communications    techitology.lt    Is   a    combination    telephone 
and  automatic   dialer   that   uses    premium-quality f solid-state 
circuitry  to  assure   high-reliability   performance   In  personal 
or   business  applications.  $49.99 


<  H 


AROX  ALPHA  RAPID  BOMDIKG  GLUE 

Super  Glue  ICE-486  high  strength 
rapid  bonding  adhesive. Alpha 
Cyanoacry late, Set-Time  20  to  40 
sec. ,0, 7rl.oz. (20gm, ) 

$2.00 


TOUCH  TONE  FAD 

This  pad  contains  all  the  electronics  to 
produce  standard  touch- tone  tones,  Hew 
with  data. 


$9.99  or  10/589.99 


MITSUMI  UHF/VHF  rARACTQR  TUNER  MODEL  UVElA 

Perfect  for  those  un scrambler  projects. 
New  with  data. 


$19.99  or  10/$ 149*99 


HITEGRATED  CIRCUIT. 


1  to  10 


Hup 


MC1372P 

MC1358P 

MC1350P 

MC1330A1P 

MC1310P 

MC1496P 

LM565N 

LM38GNU 

LM1 SB m 

NE564N 

NE561N 


Color  TV  Video  Modulator  Circuit, 

IF  Amp. , Limit ertFM  Detector, Audio  Driver, Electronic  Attenuator 

IF  Amplifier 

Low  Level  Video  Detector 

FM  Stereo  Demodulator 

Balanced  Modulator/Demodulator 

Phase  Locked  Loop 

2 Watt  Audio  Power  Amplifier 

TV  Video  Modulator 

Phase  Locked  Loop 

Phase  Locked  Loop 


4.42 

52.95 

5.00 

4.00 

I.SO 

1.25 

1.50 

1-15 

4.29 

3.  30 

1.50 

1.25 

2*50 

2.00 

1.56 

1.25 

5.00 

4.00 

10.00 

8.00 

m.oo 

a.  00 

FERRANTI  ELECTRONICS  AM  RADIO  RECEIVER  MODEL  ZN414  INTEGRATED  CIRCUIT. 


* 


Features: 

1*2  to  1*6  volt  operating  range., Less  than  0.5ma  current  consumption.  150KHz  Co  1MHz 
Frequency  range. .Easy  to  assemble, no  alignment  necessary.  Effective  and  variable  ACC  action.. 
Will  drive  an  earphone  direct*  Excellent  audio  quality. /Typical  power  gain  of  72dB» »TO-I8 
package.  With  data. §2.99  or  10  For  $24,99  


NI  CAD  RECHARGEABLE  BATTERIES 

AA  Battery  Pack  of  6  These  are  Factory 
New.  $5.00 

SUB  C  Pack  of   10  2.5Amp/Hr.      $10.00 

Gates  Rechargeable  Battery  Packs 


12vdc  at  2.5Amp/Hr. 
12vdc  at  5Amp/Hr. 


$11.99 
$15.99 


JM^I^z  electronic* 


"AM    parts    may   be    new   or 

surplus,    and    parts    may    be 
substituted  with  comparable  parts 

if  we  are  out  of  stock  of  an  dem  " 


t 


MOTOROLA  MRF559  RF  TRANSISTOR 

hfe  30nin  90typ  200rrax, 

ft  300OTT12 

gain  8db  min  9,5typ  at  87Cntiz 

I3db  typ  at  512rhz 
output  power  .Swatts  at  U.  5vdc 
at  87Qrhz. 

$2.05  or  10/$15.00 


For  information  call:  (602)  242-3037 

Toll  Free  Number 

800-528-0180 
(For  orders  only) 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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"SOCKETS  AND  CHIMNEYS" 


EIHAC  TUBE  SOCKETS  AND  CHIMNEYS 


SKUO 

SK300A 

SKA  00 

SK406 

SK416 

SK500 

SK60O 

SK602 

5K606 

SK607 

SK610 

SK620 

SK626 

SK630 

SK636B 

SK6At) 

SK6A6 

SK700 

SK711A 

SK740 

SK770 

SK8O0A 

SK806 

SKS10 

SK900 

SK906 

SKI 4 20 

SKI490 


Socket 

Socket  For  4CX500QA,R,J,  4CX10,OOOD,  ^XlS.OQGA.J 

Socket  For  4-L25A,250A1400Al400C1  ^PRIZSA^OOA.A-SOOA,  5-500A 

Chimney  For  4-25GA»400A,40QC >4PR4QOA 

Chijatiey  For  3-4002 

Socket  For  4-1000A/4PR100OA/B 

Socket  For  4CX250BpBC,FG,R,4C3t350A,F#FJ 

Socket  For  4CX250BiBCtFG,R.4CX350A,Ff  FJ 

Chimney  For  4CX2S0B,BC,FGpR,4CX35QA»7fFJ 

Socket  For  4CX600J.JA 

Socket  For  4CX6G0J , JA 

Socket  For  4CXGO0.J,JA 

Chinmey  For  4CX60OJtJA 

Socket  For  4CX600J.JA 

Chinmey  For  4CX60QJ,JA 

Socket  For  4CX600J,JA 

Chimney  For  4CX600J.JA 

Socket  For  4CX30aA,¥,4CX]25C,F 

Socket  Far  4CX300ATY ,4CX125C,F 

Socket  For  4CX300AfY,4CXl2SCt 

Socket  For  4CX30DA,Y T4CXI25C,F 

Socket  For  4CX1000A ,40X15008 

ChiBney  For  4CXlO0aA,4CXl30OB 

Socket  For  4CX1000A,4CXI500B 

Socket  For  4X500A 

Chinmey  For  4X500A 

Socket  For  5CX3000A 

Socket  For  4CV800QA 


SP0R 

$520.00 

260.00 

74,00 

36.00 

390.00 

51*00 

73.00 

LI. 00 

60.00 

60/00 

66.00 

10.00 

66*00 

34.00 

16,00 

71.00 

225.00 

22  5,00 

86.00 

B6.00 

225.00 

40.00 

225,00 

300.00 

57.00 

650.00 

585.00 


JOHNSON  TUBE  SOCKETS  AND  CHIMNEYS 


124-1 1 I/SK606 

122-0275-001 
L24-0 113-00 
124-11 6/ SK630A 
I24*ll5-2/SK620A 


Chimney  For  4CX250B1BC,FGtRt  4CX350A.F ,FJ 

Socket  For  3-500Z,  4-125A,  250A,  40QA,  4-50GA,  5-50OA 

Capacitor  Ring 

Socket  For  4CX25DB(BC,FGtRt  /4CX350A,F,FJ 

Socket  For  4CX2  50B,BC?FG,R1  /4CX350A,FtFJ 

813  Tube  Socket 


$  10*00 
(pair) 15.00 
15*00 
55.00 
55.00 
20.00 


CHIP  CAPACITORS 

*8pf 
ipr 

i.ipf 

i,4pf 

I.5pf 
1.8pf 
2.2pf 
Z*7pf 

3.  3pf 
3.6pf 

3.9pf 
4.7pf 
5.6pf 
6,8pf 
8.2pf 


PRICES: 


I  to  10  - 

II  to  50  ■ 
51  to  100 


lOpf 

tfpf 

ISpf 
18pf 
20pf 
22  pf 
24pf 
Z7pf 
33pf 
39pf 
47pf 

5lpf 
56pf 
68pf 
82pf 

,9K 
.90^ 
.80c 


lOOpf* 

HOpf 

120pf 


150pf 

160pf 
lSQpf 

?oopf 

220pf* 

240pf 

270pf 


TUBE  CAPS 

(Plate) 

$11.00 

HR1,  4 

HR2 , 3 , 

6  6 

7 

13,00 

HR5»  8 

14.00 

HR9 

17.00 

HR10 

20.00 

330pf 
360pf 
390pf 


43Qpf 

470pf 

SlOpf 

S60pf 

620pf 

680pf 

820pf 

lQOOpf/.OQluf* 

1800pf/.0018uf 

2700pf/.0027uf 

10.000pf/,01uf 

12,000pf/.012uf 

l5,000pf/,Q15uf 

I8,000pf/,018uf 


101  to  1000  .604 
1001  4  UP    .35£ 


*  IS  A  SPECIAL  PRICE i 


10  for  $7.50 
100  for  $65.00 
1000  for  $350.00 


WATKIHS  J0HH5QH  WJ-V907 :  Voltage  Controlled  Microwave  Oscillator 


$110.00 


Frequency  range  3-6  to  4.2GHz,  Power  ouput,  Min,  iOdSm  typical,  BdBm  Guaranteed. 
Spurious  output  suppression  Harmonic  (n?o),  rain.  20dB  typical,  In-Band  Non-Harmonic,  ruin. 
60dB  typical,  Residual  FH,  pfc  to  pkt  Max,  5KHz,  pushing  factor,  Max.  8KHz/V,  Pulling  figure 
(1.5:1  V5WR),  Ma**  60MHz,  Tuning  voltage  range  +1  to  +15voltst  Tuning  current,  Max.  -0.1mA, 
modulation  sensitivity  range,  Max.  120  to  30MHz/V,  Input  capacitance,  Max.  lOQpf,  Oscillator 
Bias  H5  +-0.05  volts  @  55mA,  Max. 


Toll  Free  Number 
800-528-0180 
(For  orders  only) 


"All  pans  may  be  new  or 
surplus  and  parts  may  be 
substituted  with  comparable  parts 
if  we  are  out  ot  slock  of  an  tiem." 


JW^z  electronic* 

For  Information  call:  (602)  242  3037 
PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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TUBES 


TYPE 


PRICE 


TYPE 


PRICE 


TYPE 


PRICE 


2C39/7289 

$  34 , 00 

1182/4600A 

$500.00 

ML7815AL 

S  60.00 

2E26 

7.95 

4600A 

500,00 

7843 

107.00 

2K28 

200,00 

4624 

310.00 

7854 

130.00 

3-500Z 

102,00 

4657 

84.00 

ML7855KAL 

125.00 

3-1000Z/8164 

400,00 

4662 

100.00 

7984 

14.95 

3B28/866A 

9.50 

4665 

500.00 

8072 

84.00 

3CX400U7/8951 

255.00 

4687 

P.O.R. 

8106 

5.00 

3CX1Q0QA7/8283 

526,00 

5675 

42.00 

8117A 

225-00 

3CX3000F1/8239 

567,00 

5721 

250.00 

8121 

110,00 

3CH300DOH7 

1700.00 

5768 

125,00 

8122 

110. 00 

3X2500A3 

473,00 

5819 

119.00 

8134 

470.00 

3X3000F1 

567.00 

5836 

232.50 

8156 

12.00 

4-65A/8165 

69.00 

5837 

232.50 

8233 

60.00 

4-125A/4D21 

79.00 

5861 

140.00 

8236 

35 .  00 

4-250A/5D22 

98.00 

5867A 

185.00 

8295/PL172 

500.00 

4-400A/8438 

98.00 

5868/AX9902 

270.00 

8458 

35 .  00 

4-400B/7527 

110.00 

5876/A 

42.00 

8462 

130.00 

4-400C/6775 

110.00 

58S1/6L6 

8,00 

8505A 

95.00 

4-1000A/8166 

444.00 

5893 

60.00 

8533W 

136,00 

4CX250B/7203 

54,00 

5894/A 

54.00 

8560/A 

75.00 

4CX250FG/8621 

75,00 

58  94  B/  87  3  7 

54,00 

8560AS 

100.00 

4CX250K/8245 

125.00 

5946 

395,00 

8608 

38.00 

4CX250R/7580W 

90.00 

6083/AZ9909 

95.00 

8624 

100.00 

4CX300A/8167 

170.00 

6146/6146A 

8,50 

8637 

70.00 

4CX350A/8321 

110.00 

6146B/8298 

10.50 

8643 

83 .  00 

4CX350F/8322 

115.00 

6146W/7212 

17.95 

8647 

168,00 

4CX350FJ/8904 

140.00 

6156 

110.00 

8683 

95.00 

4CX600J/8809 

835.00 

6159 

13.85 

8877 

465.00 

4CX1000A/816S 

242,50* 

6159B 

23.50 

8908 

13.00 

4CX1000A/8168 

485,00 

6161 

325.00 

8950 

13.00 

4CX1500B/8660 

555.00 

6280 

42.50 

8930 

137.00 

4CX5000A/8170 

uoo.oo 

6291 

180.00 

6L6  Metal 

25.00 

4CX10000D/8171 

1255.00 

6293 

24.00 

6L6GC 

5.03 

4CX15000A/8281 

1500.00 

6326 

P.O.R. 

6CA7/EL34 

5.38 

4CW300F 

710.00 

6360/A 

5.75 

6CL6 

3.50 

4D32 

240.00 

6399 

540.00 

6DJ8 

2,50 

4E27A/5-125B 

240.00 

6550A 

10.00 

60Q5 

6.58 

4PR60A 

200.00 

6883B/8032A/8552 

10.00 

6GF5 

5,85 

4PR6GB 

345.00 

6897 

160.00 

6GJ5A 

6.20 

4PR65A/8187 

175.00 

6907 

79.00 

6GK6 

6.00 

4PR1000A/8189 

590.00 

6922/6DJ8 

5.00 

6HB5 

6.00 

4X150A/7034 

60.00 

6939 

22 ,  00 

6HF5 

8.73 

4X150D/7609 

95.00 

7094 

250.00 

6JG6A 

6.28 

4X2 50B 

45.00 

7117 

38.50 

6JM6 

6.00 

4X250F 

45,00 

7203 

P,0,R, 

6JN6 

6.00 

4X500A 

412,00 

7211 

100.00 

6JS6C 

7.25 

5CX1500A 

660.00 

7213 

300. 00* 

6KN6 

5.05 

KT88 

27.50 

7214 

300.00* 

6KD6 

8.25 

4168 

45.00 

7271 

135.00 

6LF6 

7.00 

415C 

62 .  50 

7289/2C39 

34.00 

6LQ6  G.E. 

7.00 

572B/T160L 

49.95 

7325 

P.O.R. 

6LQ6/6MJ6  Sylvania 

9.00 

592/3-200A3 

211.00 

7360 

13.50 

6ME6 

8.90 

807 

8 .  50 

7377 

85.00 

12AT7 

3.50 

811A 

15,00 

7408 

2,50 

12AX7 

3.00 

812A 

29.00 

7609 

95.00 

12BY7 

5.00 

813 

50,00 

7735 

36.00 

12JB6A 

6.50 

NOTE  *  =  USED  TUBE 


NOTE  P.O.R.  *  PRICE  ON  REQUEST 


"ALL  PARTS  MAY  BE  NEW,  USED,  OR  SURPLUS.   PARTS  MAY  BE  SUBSTITUTED  WITH  COMPARABLE  PARTS  IF  WE 

ARE  OUT  OF  STOCK  OF  AN  ITEM. 


NOTICE:   ALL  PRICES  ARE  SUBJECT  TO  CHANGE  WITHOUT  NOTICE, 


For  information  call:  (602)  242-3037 


Toll  Free  Number 
800-528-0180 
(For  orders  only) 


"All    parts   may   be   new  or 

surplus,  and  parts  may  be 
substituted  with  corn  para  bis  parts 
if  we  are  out  of  stock  of  an  Item" 


(fMIJz  elect roitycg 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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"FILTERS" 

COLLINS  Mechanical  Filter  #526-9724-010  MODEL  R55Z32F 

455KHZ  at  3.2KHZ  wide,  May  be  other  inodels  bat  equivalent,  May  be  used  or  new,  $15t99 

ATLAS  Crystal  Filters 

5.595-2,7/8/ISB,    5.595-2.7/lSB 

6  pole  2.7KHZ  wide  Upper  sideband,   Iirpedence  SOOohms  15pf  In/BOOofrns  Opf  out-  19.99 

5.595-2.7/8/U,    5.  595-2, 7/USB 

8  pole  2.7Khz  wide  Upper  sideband.  Inpedence  BOOohms  15pf  In/BOOohms  Opf  out.     19,99 

5. 595-. 500/4,  5. 595-. 5 00/4 /CW 

4  pole  500  cycles  wide  CW.  Impedance  SOOohms  15pf  In/BMohms  Opf  out,  19.99 

9 .  0USB/CW 

6  pole  2.7KHz  wide  at  6dB.   Irrpedance  680ohms  7pf  Jji/300ohms  8pf  out*  OT-1599HZ  19.99 

KOKUSAI  ELECTRIC  CO.  Mechanical  Filter  #MF^55-ZL/ZU-21H 

455KHZ  at  Center  Frequency  of  453, 5KC,  Carrier  Frequency  of  455KHZ  2.36K3C  Bandwidth- 
Upper  sideband,   (ZU)  19,99 
inwer  sideband.   (ZU  19,99 


•  •  • »*******«*#*«*****#•**#*»*«*•• 


••♦#*#♦•#••••••*♦•*•••••••••*•##•♦•••*••• 


CRYSTAL  FILTERS 


NIKKO 

FX-07800C 

TBtf 

rac-103-2 

SDK 

SCH-113A 

TAMA 

TF-31H250 

TYCO/CD 

001019880 

MOTOROLA 

4884863B01 

PTI 

5350C 

PTI 

5426C 

PTI 

1479 

OQMTDCH 

A10300 

FRC 

EKXF- 15700 

FILTECH 

2131 

+•****#*•**••»****### 

CERAMIC 

FILTERS 

AXEL 

4F449 

CLEVITE 

TO-01A 

TCF4-12D36A 

WPATk 

BFB455B 

BFB455L 

CFM455E 

CFM455D 

CFR455E 

CFU455B 

CFU455C 

CFU455G 

CFU455H 

CFU455I 

CFVJ455D 

CFW455H 

SFB455D 

SFD455D 

SFE10.7MA 

SFE10.7MS 

SFG10,7MA 

NIPPON 

LF-B4/CFU455I 

LF-B6/CFU455H 

IF-B8 

IF-C1B 

TOKIN 

CF455A/BFU455K 

MATSUSHIRA           EFC-L455K 

#**######  +  **»»*t*#*«#* 

SPECTRA 

PHYSICS   INC.   Mod 

7, 3MHz 

10.6935MHz 

11, 2735MHz 

CF  3179. 3KHZ 

10,7MHz  2pole  15KHZ  bandwidth 

11,7MHz  2pole  ISOTz  bandwidth 

12MHz  2pole  15KHZ  bandwidth 

21. 4MHz  2pole  15KHz  bandwidth 

10.7MHz  Spole  bandwidth  7.5KHz  at  3dB,  5KHz  at  6dB 

45MHz  2pole  ISKHz  bandwidth 

20-6MHz  36KHZ  wide 

CF  7.B25MHZ 

12,6KC  Bandpass  Filter  3dB  bandwidth  1.6KH2  from  11.8-13,4KHz 

455KHZ+-2KH2  bandwidth  4-7%  at  3dB 

455KHz4-IKHz  bandwidth  6dB  min  12KHZ,  6Q&B  max  3$KHz 

455KH2 

455KHZ 

455KHZ  +-5,5KHz  at  3dB 

455KHZ  +-7KHZ  at  3dB  r 

455KHZ  +-5,5KEiz  at  3dB 


+-8KHz  at  6dB 


16KHZ  at  50dB 
4-lOKHz  at  6dB  ,  H-20KHZ  at  50dB 
,  +-8KHZ  at  6dB  ,  +-16KHZ  at  60dB 
455KHZ  -I-2KHZ  bandwidth  -f-15KHz  at  6dB,  +-30KHZ  at  40dB 
455KHz  -I-2KHZ  bandwidth  -I-12.5KHZ  at  6dB  t   -*-24KHz  at  40dB 
455KHz  -i-lKHz  bandwidth  4-4.5KHz  at  6dB  ,  +-10KHZ  at  40dB 
455KHZ  4-lKHz  bandwidth  +-3KHZ  at  6dB  ,  +~9KHz  at  40dB 
455KH2  -i-IKHz  bandwidth  4-2KHz  at  6dB  ,  -I-6KHZ  at  40dB 
455KHz  -t-lOFHz  at  6dB  ,  H-20KHZ  at  40dB 
455KHz  -I-3KHZ  at  6d3  ,  ^i-9KHz  at  40dB 
455KHZ 

455KH2  -i-2KHz  ,  3dB  bandwidth  4.5KHZ  -I-lKHz 
10.7MHz  2B0KHZ  -i-50KHz  at  3dB  ,  650KH2  at  20dB 
10,7FHz  230KHz  4-50Kfiz  at  3dB  ,  570KHz  at  20dB 
10,  Tltffz 
455KHZ  +-1KHZ 
455KHZ  ^IKHz 
455KHZ 
455KHZ 

455KHZ  +-2KHZ 
45SKHZ 


510,00 

10,00 

10 .  00 

19.99 

5.00 

5,00 

5,00 

5,00 

20,00 

6.00 

10,00 

10,00 

10.00 
5.00 

10,00 
2,50 
3,50 
6,65 
6.65 
8,00 
2,90 
2,90 
2,90 
2,90 
2.90 
2.90 
2.90 
2,50 
5.00 
2.50 

2.50 

10.00 
2.90 
2,90 
2.90 

10.00 
5.00 
7.00 


******4«#«**»**»##*4«*»»*#4f«#«***«**«*«#«*  **«#*»***  ««*#*» 


PC**ER  OUTPUT  1.6W,       BEAM  DIA.  .75MVI  BEAM  DIR.  2,7MR 

6SK  OHM  1WATT  BALLAST     1000VDC  4-100VDC         At  3,7^ 

R0TR0N  MUFFIN  FANS  Model  HARK^/HU2A1 

115  VAC  14WATTS  50/60CPS  IMPUDENCE  PKL/ltX:iH>F 

105cm  at  60CPS  THESE  ARE  NEW 

Toll  Free  Number 
800-528-0180 

(For  orders  only) 


SKV  STORTING  VOLTAGE  DC 

$S9.99 


88CFM  at  SOOTS 


(fVI^I^z  electronic* 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


S  7.99 

"All  parts  may  be  new  or 
surplus,  and  parts  may  be 
substituted  with  comparable  parts 
if  we  are  out  of  stock  of  an  item  " 


For  information  call:  (602)  242*3037 
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HEWLETT  PACKARD  SIGNAL  GENERATORS 


SOU 
6Q6B 

e  m 


6080/ 


602F 

612A 


6161 

"-■I: 


50KH2  to  6?«hj  in  6  bonds  *-13,0utDut  level  oojusuttle  O.luv 
to  3V  Into  1>0  ofms.Butlt-in  crystal  cell Orator. 100  -1D00K2 
iBOOulotlon,  I  B5O,Q0 


11100.00 
I  500.00 
i  375.00 
11*50. 00 

S1100.QO 
*  750, 00 

i  soo.oo 


as  above  out  hos  frequency  control  feature  to  allow 
operation  nun  HP  S708A  Synchronizer, 

lQffiz  to  4SQMH7,0-luv-iv  into  50  otns,*J1.ClM)r  oulse  Bod- 
uJation,  calibrated  attenuator, 

ICHrti  to  420mzt  0.1uV-0.5V  imo  SO  0fWf+-0*5Z  accuracy, 
built-in  crystal  calibrator,  ah*ow  or  pulse  cutout, 

Ivproyea  version  or  oooulor  60K.uO  to  iv  output, Iwrroved 
stability, low  residual  FK, 

WHiz  to  ijSSW  in  5  bonds  *-K  frequency  accuracy  wltn 
bull t- in  crystal  calibrator -Con  be  used  *Itfl  *tP  6708a 
Synchroniser,  Output  continuously  adjustable  fras  .luV  to 
,5V  into  50  ones, 


HS&UJOm  -o,iuv-o.5>  Into  50 


.CQlitroted  cutout. 


OT-2lO0flhi  Hitn  aony  features  including  cal torated  output 
•zn-l  oil  aodulailan  cftaroctensiic- 


Direct  reading  and  direct  control  frw  1,6  to  l,25«2.  v& 
h.P.GIbA  features  •*  1,5011  caHDratea  output  accuracy  from 
-3127oBb  to  -afti.Tne  output  is  directly  calibrated  in  micro- 
wits  ana  dfin  witn  continuous  rc<i storing.  Sinoie  aoeraiian 
frequency  dtati  accuracy  is  *-U  one  stability  exceeds  0,005*- 
/  C  cnange  in  ancient  temperature.  Cal  ifcrated  attenuator  is 
wlinjf*  • -1,>I5  over  entire  output  gand.  50  ah*  fnpe dance  unit 
nas  internal  pulse  rnxJuiaUuft  with  ree  rate  variable  f rgs  m 
ttz  to  4kh;, variable  Pulxwldtnci  to  ICusec'-and  variable  Pulse 
aeloyi3  to  300usec). External  aodulat:  ruts  increas  ver- 

satility, s  575.G0 


UEX  U^OfiATORIES    TH$~2  FlfXlOII  HEADSET. 

these  nmosets  care  *itfi  aato  to  hook  up  to  a  1CQM  radios  cm  mjTy  otner  eqsuiprcBit. 
Perfect  Tor  Atrclones  .  nei  icooters  ,  rtDUe  todias  ,  or  Just  the  Telecncne. 
Ttiese  Are  Factory  flew  In  Sealed  B0*es.  Limited  SlppIv  Only  S68.95 


(SAMf* 


elect  rotate* 


"All  parts  may  be  new  or 
surplus,  and  parts  may  be 
substituted  witti  comparable  parts 
if  we  a/e  out  of  stock  of  an  item." 


&J6B 
6188 

eiac 

62QA 

620B 
6Z6A 


5one  as  above  but  later  nnael.  *  KB.  00 

3i  to  7.66*2  ranae.Mitn  calibrated  output  and  selection  of 


puIsc-FH  or  sauore  Move  nadulotlon 

:iane  as  ODCve  but  later  model. 

7  to  UGH*  range-witr!  calibrated  output  and  selection  of 
Pulse-Ffl  or  sauare  wve  modulation. 

Sane  as  above  but  later  model. 

10  to  I5GH*,lOJftj  Output  Power  •ith  calibrated  output  and 
pulse-sauare  *ove  or  ni  modulation. 


s  600.00 
12200.00 

S  750.00 
S2200.00 

14300.00 

Synchronizer  used  wltn  ftO&B#60&F.Tne  synchronizer  is  a 
onase-locfe  frequency  *tat>lTuer  nhidi  provides  c  ratal - 
osctllaior  freauency  stability  to  M3WZ  in  trie  &08F  signaE 
generafor.Pnase  lacking  eliminates  microprwnics  <mvi  drift 
resulting  In  excellent  frequency  stability. The  3708A  includes 
a  vemter  m*m  can  tune  the  reference  oscillator  :..er  a  rmoe 
of  *-0.25i  oerfcimog  freauency  settabiltty  to  2  parts  in  10 
to  tne  seventh.  Prow  ides  a  very  stable  signal  that  satisfies 

critical  aooll tot  ions  ,M  M 

IHI tft  HP  606B  or  608Ft  *  5S0.00 

(Without!  *  450*00 


EHt-IQ 
NF-105F 


uiawmmzs  imc-iq  kuvu  receiver 

Lou  frequency  analyzer  covering  20ttz  to  50J0U  frequency 
rqrige. Extendable  to  500  km  [n  MfOeoond  node. 

Eioire  Devices  field  Intensity  Meter, 

Has  NF*105/TA^MF-10VTX.IiF'lffiyTi.ifF-105/T2.NF-105/n. 

Cavers  lHV,m  to  lOOOMi. 

ALL  EOUfPnEIIT  CARRY  A  30  DAY  GUARANTEE. 

EQUlPfEftT   1$  MOT  CALIBRATED. 


12500.00 


12100-00 


OHDCfllNG  INSTHUCTIONS 
Off  ECTIVE  MATERIAL  An  cl*imi  lot  dtlwclkv*  m*i»rni  mu^f  be  mad*  #UMm  untr  i!5Q\  dats  **tt-  rPCBipi  at 
parc*i  All  cl»imi  mun  tncEud*  ih*  ij#'*cl^»  mjf* m»i  i*w  teAtirtg  (Hitpou*},  our  imoicfl  nuiribar.  md  lha  tf»l« 
ai  purcriaH  All  rtlurm  mmi  c*  p*c«td  p#op»fif  Of  t9  HrtN  woi<)  •»  wtrram.e* 

OELiVERV'  Qrctflr*  aft  noimtlty  itiipp*d  *i!fnff  *S  houfi  I'm?  r»c»'B(  &*  c liitorni*- 5  orcer  IT  •  parr  nw  13  en 

BAcnofOftfta  tn*  cusiam»F  tt  nou^nj  Our  nofinti  impp»fi{]  method  ii  vra  Firsi  Cias*  Mail  0*  U f*S  atotrmmg  on 
Size  jnfl  w«ij}RT  of  tni  rXChjg«  On  t*lT  •quipmcnT  .1  >b  Dy  At  on-. v.  Fes  shipping  pciinl 

FOHEION  ORDERS.  All  Powgn  orot's  muil  o«  flrepa-d  with  cuflist  i  Chech  ormgnfy  coffr  mide  oal  mOS 
FtjpOs  We  are  4u*rj  Qui  CO  D  ll  not  tmUlblt  %Q  ta't-qr.  COUnUkM  and  L.eHefS  ot  GreaiLaj*nat  an  acceorablt 
farm  of  paymani  «ithaf  F^rinar  in»orrnmon  is  *wa.i*tii«  orv  raquail 

HOURS:  Monday  (hru  Saiufday  6;3C»m   to  JQOpm 

INSURANCE:  Piwifl  irrcluda  25*  lor  MCh  additional  HOC  M  c*5r  StOOOO  United  Parcal  amy 

OftOER  FOAMS:  Nt*  order  fgrmi  iff  incli/dfld  (Atftfl  eacrv  order  lor  your  convenien-ce  Additional  rorma  *t* 

avilli&ie  on  'acuetl 

POSTAOE  Minimum  shipping  and  handling  in  ih«  US.  Canada,  and  MexitftliSS  50  aHolharcounlnag  15 15 00 

Qn  iDFelQO  orden  inclLfd*  20%  shipping  irtd  hahdlrhfl, 

PREPAID  ORDERS;  Qrdar  fTtUtl  da  accompan^td  Dy  i  criich. 

PRICES:  Prlcai  ara  auo|eo!  to  chanfla  wiihoul  notice 

RESTOCK  CHARGE:  ll  parti  ara  rammed  <&  MHZ  Eieciromci  du«  Id  cueto^ner  ar^or,  cuacamar  #m  da  hald 

reanonildla  r"or  all  a-xtra  lata,  will  &a  charDBd  a  16%  rt-»tochih(|  tae,  *ilh  !hfi  remainder  *n  credit  gnl^.  Ail  r*tumi 

muBt  nmvit  approval 

SALES  TAX:  Ariioni  <TiLt|l  add  6%  iaJi»  lav,  unlei«  a  tiflnad  Arizona  rosace  lax  card  19  currently  on  fila  with 

MH7  Elect ronlci  All  orde.reClJIC«d  By  pariOflt  qui  1  Id*  &f  Aritona,  Qui  dsUvBrwjto  perao-ni  in  Arizona  ara  auO 

tad  10  iha  5^'i  lalaa  tan. 

SHORTAGE  OR  DAMAGE;  All  dilmi  Tor  ahdllasal  or  damafliBi  muil  c«  m^rja  wrlhlnS  flayi  aflar  racaipt  or 

parcel.  Cieimi  mual  Include  oor  inwoica  numbar  ar>d  IHe  dila^l  purchaaa  CuilomeTs  whtc-hdo  nol  nolity  ua 

within  ihJi  lima  period  #ill  tm  held  i-eipont'frl*  tor  lha  anlira  onJar  at  *b  *ill  coniide?  Tha  onJe'  complaie 

OUR  900  NUMBER  IS  iffVCTLY  ^OR  ORDERS  ONLY 
NO  INFORMATION  WILL  BE  GIVEN    T  a00-52fl-[>1 90 


TERMS  DOMESTIC  Prepaid  CODw  Cretfil  Card 

FOREIGN  Repaid  on  1 »   US  Fund  1  —  rnonef  o*d»'  o*  ca*n-if  1  check  pnly 
COO.  ActepiaO't  Dy  teiaohpna  or  rn«ii  Paymeflr  tram  cuaiomat  mil  tw  oy  cash,  money  order  or  ceahter'a 
chaco  We  ere  *orry  Dui  we  can  not  accepl  wioiii  cn*c«i  lor  C  O  D  5 

CONFIRMING  ORDERS;  We  Mould  ptelar  thai  continuing  ord*ia  not  be  wnt  aher  a  leteprxrfie  o*4«4  has  Emm* 
piaceo  tt  company  poiior  naceai^area  a  contirrning  ordv ,  plaaaa  im*    CO^FiRMrMO    rjpufty  on  the  tvilw 
It  pfoftlaimt  or  duplicate  ir"<p**i#Ma  occur  out  to  an  c*d#^  *htch  -a  not  proparly  fnarbed.  cuatoman  «th  be 
he*d  reapoAKi&ie  tpi  any  charoaa  mcurreo.  blue  •  15%  reilK*  chargw  on.  relumed  parte 
CREDIT  CARDS     Wt  ACCCPt  eJAlTlRCARO  VISA  AJib  A*K MCAN  EXPRESS 
DATA  SHEETS:  tff^en  n*«  *#*e  deia  mneelt  Ml  trodt  pn  p*»'C*l  mt  da  a^pp'r  Ihem  arith  rh«  brdbr 


For  Information  call:  (602)  242-3037 


**4S 


2111  W.  CAMELOACK  ROAO 
PHOENIJC  ARIZONA  MIS 

Toll  Pru  Number 
S00-5&4ta0 
(Fo#  (KOtri  only) 


See  Usf  o^  Atfv^rf/sers  on  pa^e  13Q 
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SIMPLEX  I  DUPLEX 
AUTOPATCH 


KOWUU 


NOV  AX  II 

NOW  TWO  MODELS  TO 
SERVE  YOU  BETTER 

YOUR  OWN  PRIVATE  AUTOPATCH 


Monti  CotvHtciiON 


NO  VAX  tnttftott  your  standard  2  m*t*f;  220:  4S0;  etc  But 
station  and  Mttpnort*.  using  a  high  tp**d  «can  switching  l»ch- 
niquo   to   that    you   can   direct   dial   from   your   automobile    or   with 

Cit  HT  from   the   backyard  or  pootstde  —    Automatically         Eaay 
lanaijon    tranaceivart,    featuring    solid    state   switching,    otter   beet 
results      AvaiLebte  interlaced  with  an  I  COM  22U 


FEATURES 

NOV AX  1 

MOVAX  II 

•  J  mir,  Coii  dumwo  rim* 

VES 

YES 

•  Up  IC  45  Ht  K1WIY  vrrm 

YES 

YES 

•  Single  d*pi  Acom  Conr<cK 

YES 

NO 

•  DTMF  (Touch  Toi*f| *  pftont  coornctsofi 

YES 

YES 

*  4  digit  Accesi  Control 

NQ 

YES 

■  Toll  Rhukm 

MO 

VES 

■  LED  Digital  Oi»pi*y 

NO 

VES 

•  Viriyi  covered  alum,  GMllJlt 

6"  K  fl"  *  T> 

icr  h  ft"  m  w 

•  Qrractly  InTflHacM  will*  R*j*t*r 

NO 

YfcS 

•  floury  DiiJ  Syrlirn  Unci,  KjmK  djpt  <£»} 

NO 

YeS-^Option" 

•  Rmg  8*Ch  Irmvrtt  kuhjpvtcfi)  "Option" 

YES                tCil 

YtS-Wi«KJ 

*  Dwc*m&#t  Special  {Hthfl  Back;  "QpUoir 

FREE 

FREE 

Cell  let  Soe^sl  Pricing 

To 


U=9^ttT 


*+2l 


order  id, 


avQAcreN 


and  «sa  accepts* 


Sox  Itt  -  Tudmen  Rd 

WmtrwiMrA,  N  V  i£4«0 

or  Phone  31&-829-2766 


MOVING? 

Let  us  know  6  weeks  in  advance  so  that  you  won't 
miss  a  single  issue  of  73. 

Attach  old  label  where  indicated  and  print  new  ad- 
dress in  space  provided.  Also  include  your  mailing 
label  whenever  you  write  concerning  your  sub- 
scription. It  helps  us  serve  you  promptly.  Write  to; 
^Bfeaaih  Subscription  Department 

g  m^     Amateur  Ratio's  P.O.  Box  931 

§  %^  »  Technical  Journal      Farmingdale  NY  1 1 737 

Extend  my  subscription  one  additional  >wr  lot  only  %\H .97 
Payment  enclosed  Bill  me 

Canada  &  Mexico  >22  97fl  year  only  US  Funds  drawn  qfi  U^  bank.  Foreign  Surface 
$25.00/1  year  only  US  Fundi  drawn  on  US  bank   f-oreign  Airmail,  plea»e  irtqulie 


it  vou  have  no  lube/  handy ,  print  OLD  address  here, 

I 

I 

I 


as 


Name 


Address. 
City 


State 


Zip. 


i 
i 
i 
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prim  NEW  address  hiiv 


Name 


Address 
City 


I 
I 

I 


State 


I 
~     I 

I 
I 

"       I 
-     I 

I 

.J 


MAKE  IT 

EASY  TO  SAVE 
your  copies  of 


II 


' 


73  Magazine 

Your  magazine  library  is  your  prime  reference  source— keep  it 
handy  and  keep  it  neat  with  thebe  strong  library  shelf  boxes. 
They  are  made  of  white  corrugated  cardboard  and  are  dust  resis- 
tant. Use  them  to  keep  all  your  magazines  orderly  yet  available 
for  constant  reference. 
Sell  sticking  labels  are  available  for  the  following: 
80  Micro  73  Magazine     Radio  Electronics 

Microcomputing  Q5T  Personal  Computing 

tnCider  CQ  HOT  CoCo 

Desktop  Computing     Ham  Radio       Interface  Age 

One  box  (BX1000)  is  VI. 00, 2-  7  boxes  |BX  1 00 1 J  are  S 1 .50  each, 
and  8  or  more  boxes  (BX10O2)  are  S 1  25  each.  Be  sure  to  specify 

which  labels  we  should  send 

Call  TOLL-FREE  for  credit  card  orders: 

1-800-258-5473 

73  Magazine 

Attn:  Book  Sales,  Peterborough,  NH  03458 

D  SHIPPING  AND  HANDLING  CHARGES  12  00  per  order,  up 
to  and  including  a  quantity  oi  eight.  25c  for  each  additional  box 

ordered.  D 


Selling  73  will 
make   money   for 
you.  Consider  the  facts: 
Fact  1:  Selling  73  increases 
store  traffic— our  dealers  tell 
us  that  73  is  one  of  the  hottest- 
selling  amateur  radio  magazines  on  the 
newsstands. 
Fact  2:  There  is  a  direct  correlation  between 
store  traffic  and   sales— increase   the   number  of 
people  coming  through  your  door  and  you'll  increase 
sales. 

Fact  3:  Fact  1  +  Fact  2  =  INCREASED  $ALE$t  which 
means  more  money  for  you.  And  that's  a  fact. 
For  information  on  selling  73,  call  800-343-0728  (in  New 
Hampshire  call  1-924-9471)  and  speak  with  Ginnie 
Boudrieau,  our  bulk  sales  manager.  Or  write  to  her  at 
73%  Route  80  Pine  St,  Peterborough,  NH   03458. 


73 


Amateur  Radios 

Technical  Journal 


80  Pine  Street  Peterborough.  NH  03456 

800-343-0728 
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For  the  best   buys  in  town  call: 

212425*7000 

Los  Precios  Mas  Bajos  en  Nueva 

York...  I 


KtTTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK. 

Saturday  &  Sunday  10  to  5  PM 

Monday- Friday  9  to  6:30  PM  Thurs.  to  6  PM 
Come  to  Barry's  for  the  best  buys  in  town.  For 
Orders  Only  Please  Call:  800-221-2683 

IICOM 


IC»R70,'IC»751,  IC-730,  IC-745,  IC-25A/H,  1C-35A 
IC-45A,  IC-271A,  IC-2KL,  IC-471A,  IC-290H,  IC  120 


mngy 


"It's  Barry  for  the  Best  in 
Amateur  &  Commercial 
Radios" 


€>€>€> 


FT-ONE.  FT-980,  FT-102,  FT*77,  FT-707,  FT-230R  FT-757 
FT-72eRt  FT-720RU,  FT  290R,  FRG-7700,   FT-203R 

YAESU  Land  Mobil*  H/T 

FT208R       fCOM 

FT  70flR        IC2AT  WH«m  UlnhCom  ir 

prr  iwn        IC3AT  Yl*ig  ^C  2203,  FT4703 

\~Z*l  icoimC-M  12  (Marina) 

IU4AI  Ttmae  Ml 


QUI 


UAIN 


10 


tfl 


HEIL  MICROPHONE  EQUALIZER 

Irockwell/collins 

KWM380 

VoCom/Mirage 
Tokyo  Hy-Power 
Amplifiers  & 
5/8 XHT  Gain 
Antennas  IN  STOCK 


0RAKE    TR-5,    TR-7A,    R  7A,    L-7,    L-15T    Earth 
Satellite  Receive*  ESR44,  THETA  9000E  &  500. 
EARTH  SATELLITE  STATION  ESS- 2  2  50 


SMART  PATCH 

CESSimpiex  Autoparch  510 -SA  Will Patcti  FM 
Transceiver  To  Your  Telephone  Great  For 
Telephone  Calls  From  Mobile  To  Qase  Simple 
To  Use    $319  95 


KANTRONICS 

Field  Day  2,  Mini-Reader, 

Interface,  Software  & 

Code  Tapes 

EIMAC 
3*500Z 
572B.  6JS6C 
12BY7A  & 

4 -400  A 


SANTEC 

ST-220ftJP 

ST-144SUP 

ST-440/UP 

j \  |'r^*  ^^W  ?    °  [    m        NEW  IMPROVED 

^^  *  *  "  (        MURCH  Model 

Computer  Interfacei^^  "  UT2000B 

stocked:    MFJ-1224  Repeaters  in  Stock; 

AEA  CP-1 ,  Kantronics  Spectrum  SCR-1000,  4000,  &  77 

Big  Ham  Clock/Ham  Tags    IC0M  »&RP  a*10 t440  MHz> 

ICOMIC-RP  1210  (1.2  GHz) 


MFJ  Models 

900,  9408,  941C,  A  496 


HAM  MasterTapes— 
Beta  or  VHS  Tapes 


AEA  144  MHz 
AEA  440  MHz 
I  ANTENNAS 


BIRD 
'Wattmeters  &  #>= 
Elements 

In  Stock 


Complete  Butternut  Antenna 
Inventory  In  Stock! 


Robot  800C    1200C 
Color  Mod  Kits 


Long  range  Wireless 
Telephone  lor  export 

in  stock 


BENCHER  PADDLES  & 
Vibroplex  Keys  In  Stock! 


New  TEN-TEC 
2591  HT,  Corsair  In  Stock 


DIGITAL 
FREQUENCY 
COUNTER 
Trionyji- 
WodelTR  1000 
0  600  MHz 
Digimax  Model 
D  510  50H2  IGH2 


Tn  Em  Toners 


y-Galn  Towers | 
Antenna  v, 
and  Retort 
will  be  shipped  direct 
to  you  FREE  of  shipping  cost 


MAIL  ALL  ORDERS  TO  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORK  CITY,  NY  10012. 


New  York 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


ti 


Aqul  Se  Habla  Espanol" 


► 


BARRY  INTERNATIONAL  TELEX  12-7670 

TOP  TRADES  GIVEN  ON  USED  EQUIPMENT 
STORE  HOURS:  Monday-Friday  9  to  6:30  PM 
Parking  Lot  Across  the  Street 
Saturday  +  Sunday  10  to  5  punt  (Free  Parting) 

AUTHORIZED  DISTS   MCKAY  DYMEK  FOR 
SHORTWAVE  ANTENNAS  &  RECEIVERS. 

IRTJLEX-"Spring  St.  Station" 
Subways:    BMT  "Prince  St  Station" 

IND'"F"  Train- Bwy,  Station" 

Bus:  Broadway  #6  to  Spring  St, 


ORDER  LINE 
CALL 

800-221-2683 


We  Stock:  AEA,  ARRLP  Alpha,  Ameco,  Antenna  Specialists,  Astatic, 
Astron,  B  &  K.  B  &  W,  Bash,  Bencher,  Bird,  Butternut,  COE.  CES,  Collins, 
Communications  Spec.  Connectors,  Covercratt.  Cubic  (Swan},  CushcraH, 
Daiwa,  Dentron,  Digimax,  Drake,  ETO  (Alpha),  Eimac,  Encomm,  Hell- 
Sound.  Henry,  Hustler  (Newtromcs),  Hy-Gafn,  Icom,  KLMt  Kantronics, 
Larsen,  MCM  (Dalwa),  MFJf  J,W-  Miller,  Mini  Products,  Mirage, 
Newtronics,  Nye  Viking,  Palomar,  RF  Products,  Radio  Amateur  Callbook, 
Robot  Rockwell  Collins,  Saxton,  Shure,  Swan,  Telex,  Tempo,  Ten-Tec, 
Tokyo  Hi  Power,  Trlonyx  TUBES,  W2AU,  Waber,  Wilson,  Yaesu  Ham  and 
Commercial  Radios,  Vocom.  Vibroplex.  Curtis,  Tri-Ex^  Wacom  Oup lexers, 
Repeaters,  Phelps  Dodge,  Fanon  Intercoms.  Scanners,  Crystals  ,  Radio 

Publications, 


WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
DEALER  INQUIRIES  INVITED  PHONE  FN  YOUR  ORDER  &  BE  REIMBURSED. 
COMMERCIAL  RADIOS  atockad  A  *#rvlc«d  en  pr«mli«f. 

Amateur  Radio  A  Computer  Courses  Given  On  Our  Premises!  Call 

Export  Orders  Shipped  Immediately.  TELEX  1 2-707O 


INTERNATIONAL 
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JAPAN 

ftoy  Watt*  W9PQN 

Tomigaya  Grand- 301  >  2- 1 9-5  Tomigaya 

Shitouya Ku 

Tokyo  151 

Japan 

AKIHABARA-  PARADISE  IN  JAPAN 

Any  ham  who  has  been  to  Tokyo  knows 
about  ti  —  and  probably  will  never  forget  ft. 
Wives  hate  It  Anyone  suffering  front 
claustrophobia  wouldn't  want  to  go  near 
il.  But  hams,  and  even  a  lot  of  non-hams 
(poor  unfortunates,  they  are},  love  it  and 
don'i  ever  want  to  leave  it  after  they  get 
there. 

What  is  ll?  It's  Akihabara,  pronounced 
awe-key  na-bar  a,"  a  district  of  Tokyo  in 
the  northeast  corner  of  Chryoda  ward,  on- 
ly 15  minutes  by  taxi  from  the  center  of  the 
city.  Akihabara  is  the  electronics  center  of 
Japan,  and  probably  of  the  world,  it  has  to 
be  seen  to  be  believed. 

There  are  more  than  500  retail  elec- 
tronics shops   here,  offering  everything 


currently  on  the  electric  and  electronics 
market,  including  televison  receivers, 
video  recorders,  tape  recorders,  com 
Outers,  home  appliances,  stereo  equip- 
ment, ad  infinitum,  and,  of  course,  ham 
gear  and  parts  of  every  description  imag- 
inable. Lots  and  lots  Of  parts.  It  Is  truly 
mind-boggling.  Even  if  you  are  not  a 
builder,  you  will  wish  you  were  and  maybe 
then  and  there  will  decide  to  become  one. 
Little  stalls  underneath  the  train  tracks 
specialize:  Several  sell  only  knobs, 
another  only  wire,  or  transistors,  or 
resistors,  or  transformers;  one  shop  sells 
only  pilot  lights;  another  sells  only 
aluminum  chassis,  boxes,  and  sheet 
aluminum.  And  as  you  walk  along,  you 
begin  to  notice  shops  that  are  clones  of 
those  you  saw  moments  ago.  If  you 
couldn't  find  the  right  microphone  you 
wanted  at  one  shop,  you  can  try  another, 
and  another.  Is  it  any  wonder  that  wives 
hate  it?  Of  course,  H  your  wife  is  also  a 
ham,  you'll  both  be  broke  before  the  day  Is 


Saturdays  and  Sundays  are  the  busies  I 
days  in  Akihabara  Some  stores  close  on 
Mondays,  Wednesdays,  or  Thursdays. 

Before  the  war,  Akihabara  was  the  bicy- 
cle center  of  Tokyo,  but  when  the  great 
war  machine  was  switched  on.  materials 
became  scarce  and  bicycle  production 
was  discontinued.  After  the  war,  a  black 
market  initially  took  over  the  district.  The 


area  did  so  well  that  electronics  shops 
scattered  around  the  city  took  note  and 
decided  to  move  In  to  take  a  vantage  of  the 
big  crowds  ml  Ulna  around  the  district. 
That's  when  Akihabarn  began  to  take 
shape.  As  the  economy  improved,  the 
black-market  business  began  to  fade 
somewhat  while  the  electronics  shops  be- 
gan to  flourish,  One  by  one  they  came, 
and  they  now  dominate  the  area. 

Daily,  about  100.000  people  shop  here. 
Including  about  1,000  "foreigners."  Many 
of  the  shops  open  at  1 0:00  am  and  close  at 
7:00  prn*  so  It's  good  to  get  an  early  start. 
Ham  shops  are  not  hard  to  locate.  All  you 
have  to  do  is  look  up  on  the  roofs  for  ham 
antenna  arrays  {some  are  magnificent!) 
and  you've  got  it  Some  of  the  stores  will 
offer  as  much  as  20%  off  list  prices,  but 
there  are  a  few  points  to  be  careful  about. 
First  of  all,  (he  major  manufacturers  of 
ham  equipment  try  to  protect  their  dealers 
overseas.  They  would  prefer  that  you  buy 
equipment  in  your  own  country,  tf  you  buy 
it  here,  thus  saving  on  shipping  costs,  the 
warranty  may  not  be  valid  back  home. 
Also,  you'll  play  hell  trying  to  get  a  manual 
in  English  And  the  voltage  here  in  Japan 
is  100,  so  you  had  better  be  sure  that  there 
is  a  1 10- volt  tap  on  the  transformer  Most 
shops  ^w  reluctant  lo  connect  the 
1 1  G-yqU  tap  for  you,  so  you  may  have  to  do 
it  yourself  when  you  gat  home. 

There  are  other  pit  tails,  too.  The  2-meter 
rigs  sold  for  use  in  Japan  cover  only  144 
and  145  MHz.  They  are  capable  of  oper- 
ating on  the  full  band,  but  you  may  have  to 
make  the  modification  yourself 

A  further  complicating  problem  is  that 
most  Japanese  are  not  good  in  English, 
even  though  they  will  try  hard  to  under- 
stand you.  If  anything  really  complicated 


comes  up,  you  may  come  facs  to  face  with 
one  of  the  most  baffling  language  barriers 
you've  ever  encountered.  If  you  can  ar- 
range it ,  it  is  best  to  visit  Akihabara  with  a 
Japanese  ham  friend  who  speaks  English 
or  a  professional  interpreter,  if  you  can  af- 
ford It. 

Not  to  be  overlooked  in  Akihabara  are 
the  stores  dealing  In  other  electrical 
goods  such  as  TVs.  stereos,  etc.  For  this 
purpose  you  will  see  signs  displaying 
Tax  Free  Shop."  and  those  shops  always 
have  English-speaking  people.  Here  you 
will  find  export  models  for  almost  every 
thing  (except  ham  gear).  Some  items  will 
be  cheaper  than  if  purchased  at 
"ordinary"  shops,  as  you  wilt  be  exempt 
from  taxes  Japan  does  not  have  sales 
taxes  as  we  do,  but  there  are  certain  taxes 
that  are  built  into  the  prices  Of  certain 
items. 

Be  sure  to  carry  your  passport,  since 
you  win  need  it  to  prove  that  you  are  enli* 
tied  to  the  tax  exemption.  Another  reason, 
besides  somewhat  lower  prices,  for  shop- 
ping at  the  tax-free  shoos  is  that  they  are 
familiar  with  the  correct  voltages  and  fre- 
quencies of  each  country.  For  instance, 
the  Japanese  FM  broadcast  band  is  from 
76  through  90  MHz,  so  if  you  bought  an  FM 
radio  in  a  store  not  selling  export  models, 
you  would  be  stuck  with  a  problem  when 
you  tried  to  use  it  in  the  US.  There  also  are 
problems  related  to  cycles,  as  half  of 
Japan  is  on  50  cycles  and  the  other  half  on 
60, 

If  the  sole  purpose  of  your  trip  to  Japan 
is  to  Immerse  yourself  totally  In  elec- 
tronics, then  I  would  suggest  you  check 
into  the  Washington  Hotel,  right  smack  in 
the  middle  of  Akihabara,  No.  George 
Washington  hasn't  slept  here,  but  If  he 


Aerial  view  of  Akihabara.  {Courtesy  of  CQ  Ham  Radios 
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Food  for  thought. 

Our  new  Universal  Tone  Encoder  lends  its  versatility 
to  all  tastes.  The  menu  includes  all  CTCSS,  as  well 
as  Burst  Tones,  Touch  Tones,  and  Test  Tones.  No 
counter  or  test  equipment  required  to  set  frequency- 
just  dial  it  in.  While  traveling,  use  it  on  your  Amateur 
transceiver  to  access  tone  operated  systems,  or  in 
your  service  van  to  check  out  vour  customers'  re- 
peaters;  also,  as  a  piece  of  test  equipment  to  modulate 
your  Service  Monitor  or  signal  generator.  It  can  even 
operate  off  an  internal  nine  volt  battery,  and  is  available 
for  one  day  delivery,  backed  by  our  one  year  warranty. 


■  All  tones  in  Group  A  and  Group  B  are  included. 

•  Output  level  flat  to  within  1.5db  over  entire  range  selected 

•  Separate  level  adjust  pots  and  output  connections  for  each 
tone  Group. 

•  Immune  to  RF 

•  Powered  by  6-3()vdc,  unregulated  at  8  ma, 

*  Low  impedance,  low  distortion,  adjustable  sinewave 
output,  5v  peak-to-peak 

*  Instant  Man-up* 

*  Off  position  for  no  tone  output 

*  Reverse  polarity  protection  built-in. 


Group  A 


67.0  XZ 

91  5ZZ 

M8.8  2B 

156.7  5A 

71.9  X A 

94.8  ZA 

123,0  32 

162.2  5B 

74.4  WA 

97.4  ZB 

127.3  3A 

167  9  6Z 

77  0  XB 

100.0  IZ 

131  B  3B 

J73  8  6A 

79  7  SP 

103.5  IA 

I365  4Z 

179  9  GB 

82.5  YZ 

107.2  1 8 

141. 3  4A 

186.2  72 

85.4  YA 

II0.9  2Z 

146  2  4B 

192.8  7A 

88.5  YB 

I14.8  2A 

151.4  5Z 

203.5  M 1 

•  Frequency  accuracy,  ±  .1  Hz  maximum  -  40°C  to  +  85°C 
■  Frequencies  to  250  Hz  available  on  special  order 

•  Continuous  tone 


Group  B 

TEST-TONES: 

TOUCH-TONES: 

BURST  TONES 

600 

697     1209 

1600     1850     2150     2400 

1000 

770     ( 336 

1650     1900     2200     2450 

1500 

852      1477 

1700     1950     2250     2500 

2175 

941      1633 

1750     2000     2300     2550 

2805 

1800     2100    2350 

•  Frequency  accuracy.  ±  1  Hz  maximum  ■  40PC  to  +  85°C 

•  Tone  length  approximately  300  ms.  May  be  lengthened, 
shortened  or  eliminated  by  changing  value  of  resistor 

Model  TE-64  $79.95 


COMMUNICATIONS  SPECIALISTS 

426  West  Taft  Avenue,  Orange,  California  92667 
(800)  854-0547/  California:  (714)  998-3021 
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Akihabara  specialty  stores.  (Courtesy  ot  CQ  Ham  Radio; 


had.  ha  wouldn't  have  been  disappointed. 
H  is  not  a  large  hotel  but  it  is  brand  spank- 
mg  new  and  sparkles  inside,  Among  the 
conveniences  of  this  hotel  you  Mill  find  a 
steak  house  and  a  coffee  shop  that  serves 
excellent  French  pastries. 

Apart  from  the  Washington  Hotel,  there 
If  also  a  restaurant  called  Niku-no-Manset 
right  at  the  edge  ot  Akihabara,  serving 
delicious  steaks,  hamburgers,  and  sukl- 
yakl,  and  the  prices  are  right!  Shopping 
can  be  tiring,  especially  in  a  crowded  city 
like  Tokyo,  so  you  will  welcome  a  place  lo 
relax  for  awhile.  Another  place  worth 
knowing  about  is  Mister  Doout.  a  branch 
of  the  US  chain  tight  in  the  middle  of 
Akihabara,  where  you  can  gel  a  cup  of  cof- 
fee and  a  donul.  making  your  choice  from 
over  30  different  varieties.  Your  feel,  not 
to  mention  your  stomach,  will  be  glad  you 
came. 

Back  to  ham-radio  stores  There  were 
about  20  at  last  count,  but  that  number 
contracts  and  expands  as  conditions  dic- 
tate. Some  of  the  names  to  remember  are 
Tomihlsa*  Rocket,  Toyomura1  and  Tsuku- 
mo.  Some  have  an  occasional  English- 
speaking  clerk.  For  instance,  at  the  mo- 
ment, Racket  Radio  has  a  Mr,  Suzuki  who 
can  manage  In  English  quite  well  And.  in- 
cidental iy,  Toyornura  is  the  only  store  that 
deals  solely  In  ham-radio  equipment  All 
the  others  have  branches  dealing  in  elec- 
trical applicances.  with  ham  radio  only  an 
■fieri  nought. 

I  won't  bore  you  here  with  all  the  details 
of  traveling  within  Tokyo  to  get  to  Akiha- 
bara except  to  say  that  Akihabara  Is  well 
served  by  trains  and  subways,  The  center 
of  Akihabara  Is  actually  a  large  train  sta 
tion  serving  several  lines  The  subway 
lines  are  the  Hibiya  line  and  the  Ginza 
line.  Best  bet  is  to  gel  one  of  those  sub- 
way and  train  maps  that  are  provided  free 
of  charge  at  the  front  desk  of  your  hotel. 
And  you  can  always  take  a  taxi,  which 
would  run  not  more  than  the  yen  equiv- 
alent of  $5  from  almost  anywhere  In 
Tokyo, 

One  point  which  should  be  made  here  is 
thai  it  you  do  purchase  a  tan  free  item  at 
one  of  the  tax  free  stores,  the  shop  clerk 
will  put  something  in  your  passport  lo  ino* 
cats  such.  Upon  departing  Japan,  you  will 
be  required  to  show  the  merchandise  that 
you  bought  as  evidence  that  you  haven't 
sold  it  at  a  profit  Therefore,  do  not  pack 
your  purchases  in  your  luggage.  Have 
them  in  your  hand.  Otherwise,  you  could 
be  slapped  with  an  unpleasant  tax. 

If  you  would  tike  current  information  on 
stores,  locations,  and  phone  numbers,  a 
good  idea  would  be  to  call  the  Tokyo  Inter- 
national Amateur  Radio  Association 
(TIARA)    for    current    Information,    Call 


347-8221    and  ask  for  Yutaka   K a Sahara 
(JA1CLN|  in  the  daytime,  or  at  night  call 
585-2236  and  ask  for  Joe  Speroni  {AH* A}. 
Have  fun. 


LIBERIA 

Brother  Bernard Stettes,  CSC 

EL2AUW8SHFY 

Brother*  of  the  Hoty  Cross 

St  Patrick  High  School 

PQ  Box  1005 

Monrovia 

Republic  of  Liberia 

The  Ministry  of  Post  and  Telecom- 
munications and  the  Ministry  of  Transpor- 
tation Jofnlty  celebrated  World  Com- 
muntcations  Year  with  a  seminar  held  at 
the  University  of  Liberia  The  seminar 
lasted  two  days.  Papers  presenting  in- 
depth  studies  of  conditions  as  they  exist 
In  Liberia  were  read  and  discussed- 
Arid  the  amateurs  were  there. 
The  amateurs  presented  a  paper  dis- 
cussing the  international  character  ot  am- 
ateur radio  and  tried  lo  impress  the  au- 
dience with  the  idea  that  the  development 
of  amateur  radio  in  Liberia  would  be  ad- 
vantageous lo  the  nai ion  in  many  ways, 
The  paper  presented  international  ama- 
teur radio  as  the  greatest  self-supporting 
and  free  community  service  in  the  world, 

Two  aspects  ot  this  activity  of  service 
were  given  as  examples.  It  was  pointed 
out  first  of  all  that  in  time  of  real  disaster. 
It  Is  the  amateurs  who  come  through  and 
set  up  emergency  communications, 
sometimes  within  hours.  The  wet I- known 
story  of  the  amateurs  ai  work  at  the  time 
of  the  earthquake  and  resultant  tidal  wave 
Fn  Alaska  was  recalled.  Then  the  story, 
perhaps  better  known  In  Liberia,  of  the 
Great  Lhasa  Fever  Epidemic  was  related- 
The  work  of  amateurs  in  time  of  emer- 
gency Is  so  important  that  other  examples 
really  are  not  needed,  but  amateurs  are 
not  idle  when  no  emergency  situation  ex- 
ists. The  paper  pointed  out  that  in  normal 
day-to-day  activity,  the  amateurs  are  out 
there  running  phone  patches  for  service- 
men, furnishing  communication  for 
parades,  and  doing  I  eg  work  for  things  like 
collecting  funds  for  the  American  Cancer 
Society.  The  Red  Cross  also  routinely 
utilizes  the  services  of  amateurs 

It  was  pointed  out  that  amateur  radio  is 
completely  noncommercial,  and  (his 
aspect  was  developed  for  the  benefit  of 
the  audience.  The  fact  was  stressed  that 


all  amateur  services  are  free  of  charge 
and  that  amateurs  in  no  way  compete  or 
interfere  with  commercial  concerns. 

The  paper  tried  to  impress  on  the  au- 
dience the  fact  that  amateurs  as  a  group 
constantly  study  and  research  ways  of  Im- 
proving communication.  It  stated  lhal 
their  record  of  achievements  and  contri 
buttons  in  this  area  are  impress tve 

Lastly,  the  friendship  developed  by  am- 
ateurs in  different  countries  of  the  world 
was  mentioned  lo  illustrate  the  fact  that 
amateur  radio  promotes  understanding 
between  nations  The  impact  is  small,  but 
it  is  there.  The  paper  made  much  of  the 
fact  that  by  and  large,  amateurs  are  really 
a  great  group  of  people.  They  are  patient, 
considerate,  and  polite.  They  are  law- 
abiding  and,  to  a  great  extent,  monitor 
themselves.  They  help  each  other  and 
others.  Any  amateur,  I  think,  could  recite  a 
long  list  o<  Instances  (o  illustrate  these 
facts 

Along  with  the  presentation  of  the 
paper,  an  actual  amateur-radio  station 
was  set  up  and  operated  before  the  whole 
assembly.  Conditions  were  not  the  beaL 
but  about  six  contacts  were  made. 


MEXICO 

Mark  tf,  Toutfiert  XE1KMT 
Apartado  Postai  42-048 
06470  Mexico,  D.F. 

I  recently  received  a  letter  from  Pablo  A. 
Mooser  XE1SR,  president  of  the  Mexican 
League  of  Radio  Experimenters  (some- 
thing like  the  ARRL).  congratulating  me 
for  the  Mexico  column  in  "73  Interna- 
tional/' He  Is  the  author  of  various 
Spanish  publications  for  the  League  and 
lo  the  benefit  of  all  Spanish-speaking 
hams.  I  was  also  happy  to  have  received 
his  informative  letter  with  up-to-date  infor- 
mation for  the  Mexico  column. 

At  present,  there  are  3,240  licensed 
hams  in  Ihis  country  and  a  total  of  65  of- 
ficial radio  clubs  that  are  actively  pro- 
moting inleresi  In  ham-related  events 
such  as  communications  experiments  by 
satellite  and  communications  via  moon 
bounce.  New  licenses  are  constantly 
being  authorized  when  individuals  pass 
exams,  which  include  theory,  regulations,, 
and  Morse  code  (depending  upon  the  type 
of  license  that  is  solicited),  Classes  are 
given  for  newcomers,  dealing  with  theory 
and  Morse  code.  It's  a  special  occasion 


for   local   clubs   to  have  new  licensed 
members. 

During  July  of  this  year,  the  Salt il to  (a 
city  in  the  slate  of  Coahuiia)  Radio  Ex 
perimenters  Club  celebrated  its  50th  an 
niversary,  This  particular  radio  club  ie 
considered  the  senior  member  of  the  Mex- 
ican League  since  It  was  the  firsl  thai 
joined  the  country's  Radio  Experimenters 
League.  It  was  a  special  occasion  far 
hams  nationwide.  During  the  first  cere- 
mony of  this  50th  national  meeting  of 
ham-radio  operators,  the  Aztec  Diploma 
was  awarded  to  Jose  Luis  Jimenez 
XE1B9F  for  his  outstanding  peformance 
within  Mexican  ham- rad to  operations  dur- 
ing the  pasl  25  years.  Furthermore,  the 
Golden  Aztec  Award  was  presented  to 
Fernando  Loyola  Urqulza  XE1FL,  Luis  Al- 
varez Urqulza  XElYOf  and  Juan  iobo  y 
Lobo  XE1A  tor  having  accomplished  50 
years  as  ham-radio  operators  and  in  honor 
of  their  outstanding  performances  over 
ihe  years  in  their  support  ot  Mexican  ham 
radio. 

Mam  radio  got  its  start  in  Mexico  in 
1926.  At  present,  I  am  accumulating  infor- 
mation pertinent  to  Its  history,  with  the 
aid  of  President  Pablo  A  Mooser,  who  has 
kindly  offered  to  provide  this  and  other 
data. 

At  present,  I'm  working  on  improving 
my  own  station.  XEtMKT  The  tower  is 
being  built  and  I'm  purchasing  the  Hy- 
Gain  TH7DX  antenna.  I  use  the  Kenwood 
TS-1345S  barefoot.  Look  for  me  on  40- 10 
meters.  You  can  find  me  usually  around 
14,307  MHz  or  21.375  MHz,  Wednesdays 
and  Sundays.  I'd  be  more  than  happy  to 
answer  your  questions  with  regards  to 
visiting  Mexico  and  keep  you  informed  of 
current  events  here  in  Mexico,  Maybe  with 
the  new  antenna,  (II  get  a  better  signal  lo 
you!  Satudos  from  Mexico,  73  and  happy 
DXing! 


THE  NETHERLANDS 

ri.  J.  G.  Meerman  PDQDDV 
Zandvoortarweg  33 
211  GR  Aerdenhout 
The  Netherlands 

THENBTVA 

Do  you  remember  the  old  televisions 
with  mirror  drums  and  Nipkov  disks?  The 
IMBTVA  (Narrow  Bandwidth  Television  As- 
sociation) Is  a  ctub  with  active  members 
who  still  use  and  develop  the  old  low-def  i- 
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WELZ 


SP-600 


SP-600 


SP-200 
SP-400 


Selea  \  of  3  sensors  by  soft  touch  switch.  Three  wide 
bandwidth  sensors  cover  f. 6- 500MHz.  $159.00 
RS-?;  I.6-60MH2       RS-2;  L6-  150MHz        K-3:  130-SOOMHz 
0-2kW  0-200W  0-200W 

Two  position  antenna  switch  and  Indicators,  Three  power 
ranges  to  IkW,  J.8-160MHz.  $107.00 

Three  band  sensors  (2m,  220,  450MHz),  JO  percent  accuracy 
0-1  SOW  CW  LED  power  range  indicators.  $109.00 


Dtstriouted  by 

2000  Avenue  G,  Suite  800.  Plana  Texas  75074 
Phone  (214)  423-0024     TLX  79-4783  EJSICOMM  QAL 


SP-250 


SP-250 


SP-15M 


SP-4SM 


SWR  &  POWER  METERS 


Low-profile,  economy  2kW  wattmeter  T6-60MHZ  hand- 
width.  3W  SWR  sensitivity  Three  ranges.  A  Best  Buy)  $75.00 

1.8-1 50MHz,  200  watt,  low-profile  wattmeter  VSWR,  FWD 
PWR,  REF  PWR,  K5W  SWR  sensitivity  Great  for  mobile  HH 
160.00 

VHF-UHF  to  100  watts.  3W  sensitivity  for  SWR,  10  percent 
accuracy.  AJI  metal  shielded  construction.  $85*00 


DtsinbLrted  by 

cffcoittftif  irc. 

2000  Avenue  G,  Suite  SOD.  Piano,  Texas  75074 

Phone  (2J4)  423-0024     TLX  79-4783  ENCOMM  DAL  ^  135 


DUMMY  LOADS 


CM -less  air  coaled. 
I  kW  peak  tot  3  mm . 
300W3vg  DC  -250MHz 

$60.00 


CT-150 

40OW  peafc  for  1  mm, 
JSOWavg  DC2S0Mhfe 

146.00 


CT-15A 

SOW  peak.  fSWavg 
50-239  Screw-on  dummy 
DC-500MHzP  VSWR^?.r.2 

SI  2.00 


CT-15N 

SOW  peak.  iSWavg 
Type  N  Dummy  Lewd 
DC-SOOMHz,  VSWH  *=  I 

121. DO 


1  I 


SURGE  SUPPRESSOR 


CA-35A 

Contains  replaceable. 
cntp-iype  surge 
voltage  protector. 
Low  loss,  low  VSWR 
DC-500MHz;  350V  breakdown 

S22.00 


COAXIAL  SWITCH 


CH-20N 

Tw>way  coaxial  swftcn 
50-239  type  connector 
DC-900MHZ.  UW  power 

SS4.00 


TERMINATION  POWER  METERS 


TP-05X 

BNC  connector, 
5W  talkie  checker. 
Field  calrbraiablr, 
3W  avg  Dummy  Load, 
I W  center.  SO-SGOMHz 

S2I.0O 


TP-2SA 

25  *aH\icr5ion  ol 
TF~05X  tot  mobde  use- 
Larger  Dummy  Load. 
50-5Q0MH2 

$40,00 


An  prices  are  suggested  rrtaif  and  su&jerr  to  tnangr. 
DfstnbutecJ  oy 

Enconun*  Inc. 

2000  Avenue  G.  SuJte  800,  Piano,  Texas  75074 
Phone  |2I4|  423-0024     TLX  79^*783  ENCOMM  DAL 
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nihon  television  system  and  have  their 
own  newsletter;  They  use  homemade 
cameras  and  homemade  monitors.  They 
have  also  thetr  professional  standards,  so 
that  recorded  pictures  can  be  exchanged 
and  can  he  transmitted  (if  allowed  by 
PTT),  Lei  me  give  you  a  sample  of  the  ca- 
pacities of  the  system. 


Here  are  the  NBTV  standards:  Lines 
number  32,  scanned  vertically  upwards, 
picture  repetition  frequency—  t Z. 5  H2, 
scanned  right  to  left;  Una  frequency— 400 
Hz  (32  x  12  5).  picture  format—  3  units 
vertical  by  2  units  horizontal;  sync  pulses 
{line  frequency)— about  5 Vs  of  the  line-du- 
ration black. 


NEMAL  ELECTRONICS 


^? 


v . 
* 
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.    COAXIAL  CABLE  SALE 
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*V 
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The  picture  is  basically  restricted  to 
close-ups,  like  a  moving  passport  photo- 
graph. For  long  shots,  the  definition  is  too 
low,  Many  among  you  will  say,  w^at  is  the 
use  of  a  system  like  this  when  In  today's 
world  you  can  buy  lull-color  cameras  and 
excellent  TV  sets  and  monitors' 

Remember  well  that  the  practical  use  Is 
vary  low;  the  main  reason  tot  building  an 
NBTV  camera  and  monitor  is  the  excite* 
men i  of  using  old  Technique*  and  to  get  a 
picture  on  the  screen  with  onJy  the  very 
simplest  and  very  basic  methods; 

It  can  easily  be  explained  how  the 
whole  thing  works.  Most  of  the  equipment 
used  at  present  is  based  on  the  Nipkov 
disk.  A  Nipkov  disk  is  a  thin  circular  sheet 
of  aluminum  with  a  regular  spiral  of  holes. 
This  disk  is  rotated  on  a  horizontal  axis  by 
a  const  ant -speed  motor.  In  front  of  the 
disk  there  is  a  lens  to  focus  the  image. 
Behind  the  disk,  there  is  a  photomultipiier 
or  another  photosensor.  A  simple  receiver 
has  a  similar  disk  and  a  motor  with  accu- 
rate speed  control  and  also  a  modulated 
light  source,  replacing  the  cameras  pho- 
tomultipiier. A  large  viewing  lens  replaces 
the  camera  lens. 

If  you're  Interested  in  NBTV,  the  mem- 
bership  of  this  British/Dutch  club  is  open 
worldwide.  The  annual  subscription  is 
DFLll  for  Dutch  members.  Overseas  sub- 
scription rates  on  request.  Addresses  for 
Information:  Treasurer  Mr,  S.  Kujawinski. 
54  Park  Drive,  Hucknall,  Nottingham 
NQ1S  71 U  United  Kingdom;  Chairman: 
Mr.  0.  B.  Pitt,  1  Bumwood  Drive,  vVollSlon, 
Nottingham.  United  Kingdom;  Mr.  K 
Meyer.  sGravenpoldersestraai  24,  4433 
AH  Hoedefcenskerke,  Tne  Netheifands. 

VHF  FM  ACTIVITY 

Trie  photo  shows  P>eier  Taken*  PA38SR 
who  is  making  a  two-way  radio  contact  on 
the  1Mb  of  July  on  Hat  Kopje  van 
Bioemendaai.  which  is  said  to  be  the 
highest  dune-top  of  the  Netherlands  tt  is 
located  near  Pie  tar's  OTU  and  is  about  50 
meters  above  sea  level.  On  this  spol  you 
have  a  marvelous  view  overlooking  the  city 
of  Haarlem  and  a  part  o*  the  North  Sea. 
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Grounding  map.  hoavy  duty  tubular  braid 
3H6  m  tinned  copper  10cm. 

Iffi  in.  tinned  cooper  30c/M. 


POLYETHYLENE  DJELECTfllC 

RG59/U  mil  spec  96%  shield  14*m_ 

RG213  none  on  tarn  mating  95%  sneiid  mil  spec  36c/tt. 
Ra*74/u  mil  spec  96-%  shield  lOf/iL 
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RG6MJ  double  shield,  75-ohm  .2Seftt 

AG58AU  stranded  mil  spec  12C/1I, 

RG58  mil  spec  96a/0  shield  11«Jft 

LOW  LOSS  FOAM  DIELECTRIC 

RGflX  95%  shield S14.9&100  ft  or  17e/f1. 

RG59/U  70%  copper  braid 9tlit 

RG6U  80%  shield  IBc/ft. 

PG56U  B0%  shield 07e/1l. 

RG5BU  95%  shield  , .        tOc/tt, 

RG59U  100%  loll  shield.  TV  lype I0c/ft. 

RG8U97%  shield  11ga.(equiv  Beiden8214)       3lei1i 

Heavy  Duty  Rotor  Cable  2  16  ga.  6-1  Bga 36dff. 

Rotor  Cable 6-con.  2-18  ga,  fr 22  ga  19«/ft. 


CONNECTORS  MADE  IN  USA 
Amprtenoi  P»  259 
PL-259  TeflonVSilver 

--^  ir~*  push  on  adapter  tnall 

PL-259  &  SO-239 
Double  Male  Con  nee  I  Or 
PL-25B  Double  Female  Connect o< 
i  ft  patchcord  w/RCA  tvoeofugseacti  end 
Reducer  UG-l7&Of  17S 
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EIdow  (M359) 
F59A  «TV  typei 

UG  2tDi'U  Amphenol  Type  N  Male  for  RG8... 
BNCUG&BC/U  male  .  .  . 
3/16  mch  Mfke  Plug  lorCollinsetc. 
UG273BfStCtoPL259 
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Orders  under  130  00  add  S2.00 

Connectors— shipping  10%  add'l,  $100  minimum  **■  412 

Cable— Shipping  $3.00  par  100  ft. 
12240  NE  14th  Ave.,  Dept.    73  ,  No.  Miami,  FL  33161     Call  (305)  893-3924 
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Amateurs  corns  of  tan  from  ml  I  as  around 
to  take  advantage  of  the  height  of  I  ho  hill. 
located  about  20  kilometers  west  of  Am- 
sterdam and  5  kilometers  from  the  Dutch 
coast. 

At  the  time  that  this  photo  was  taken, 
Pieier  was  making  a  QSO  with  G6MOP 
located  in  Long  Sutton,  Norfolk  (United 
Kingdom}.  The  hand-held  Pieter  was  using 
is  a  converted  Stomo  HT  with  en  output  of 
350  mW  on  two  meters  The  distance  cow- 
ered was  300  km f  No  wonder  hams  often 
go  there. 


NEW  ZEALAND 

a  &  (Des)  Chapman  ZL2VR 
459  Kennedy  Road 
Napier 
New  Zealand 

RECIPROCAL  LICENSING  IN  ZL 

Countries  having  reciprocal  license 
agreements  with  New  Zealand  are  the 
Netherlands,  Sweden,  the  United  States 
of  America,  France,  and  Switzerland- 
Other  countries  which  New  Zealand  has 
amateur-certificate  recognition  with  are 
Australia.  Botswana,  Canada,  Cook 
Islands,  the  Republic  of  Ireland,  Papua 
New  Guinea.  Nlue,  the  Untied  Kingdom, 
and  Zimbabwe. 

A  visitor  to  ZL  land  from  any  of  the 
above  countries  may  obtain  a  visitor's 
license  valid  for  14  days  by  presenting  a 
copy  of  his  amateur  certificate,  his  cur 
rent  license,  and  a  receipt  lor  annual  fees 
to  any  of  the  Radio  Inspectors  Offices  of 
the  Regional  or  District  Engineer's  Of- 
fices of  the  New  Zealand  Post  Office  at 
Whangarei,  Auckland,  Hamilton,  Rotorua. 
Gisborne,  Napier,  New  Plymouth.  Palmer* 
ston  North.  Master  ton,  Wellington, 
Nelson,  Gfeymouth,  Chrlstchurch,  Timarur 
Dunedin.  and  mvercarglll. 

The  visiting  amateur  wltl  be  Issued  with 
a  ZL0  call  sign  Immediately,  provided 
papers  are  In  order.  Each  Radio 
Inspector's  Office  has  its  individual  allot- 
ment of  ZLQ  cattslgns  for  immediate  issue 
to  the  14-dayvlsitor  licensees, 

Should  the  visitor  want  to  stay  longer 
than  14  days,  then  he  must  make  written 
application,  sending  copies  of  his  ama- 
teur certificate  and  current  license  infor- 
mation so  that  they  m*  received  by  the 
Radio  Inspector's  Office  where  he  wishes 
to  pick  up  his  visitor's  2LB  call  one  month 
before  the  date  the  visitor's  license  is  re- 
quired. 

This  longer-period  2L$  call  for  visitors 
Is  issued  from  Post  Office  Headquarters, 
Wellington,  and  is  valid  for  periods  of  over 
14  days  and  up  to  one  year  from  the  date 
of  issue.  The  long- term- visitor's  ZU  li* 
cense  is  renewable,  but  after  The  first 
year,  a  normal  resident  ZL  callsign  will  be 
Issued  in  place  of  I  he  visitor's  ZL0  call. 

As  an  example— a  visitor  using  the  call- 
sign  ZL3XXXM6  has  the  prefix  of  his 
home  call  given  after  the  slash  following 
the  ZLB  call. 

BITS  fN*  PIECES 

Packet  radio  (73,  September,  1983}  was 
used  in  ZL  recently  for  traffic  handling 
during  the  recent  24-hour  telethon  held  to 
raise  money  for  charitable  purposes,  The 
Amateur  Radio  Emergency  Corps  was 
asked  to  provide  communication  nets  for 
the  transmission  of  pledge  messages  ad- 
vising the  amounts  of  money  donated, 
and  our  regulatory  authority,  the  New  Zea- 
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Mirage  Communications 
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10  Watts  In  -  150  Watts  Out 
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•  Remote  Keying 
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ALL  HF  BANDS ! 
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The  SLINKY  DIPOLE"  Antenna 

A  broadband,  low  SWR  dipofe  that  really  works  in  apart- 
ments, small  >ords,  attics,  anywhere  a  smaf I  antenna  is  a 
must.  Indoors  or  out,  you  can  work  ANY  HF  BAND,  in- 
cluding 10  MHz.  No  gimmicks  or  add-ons.  Imagine 
80M  in  as  little  as  24  ft!  Complete  kit  and  instructions, 
plus  50  ft.  of  coax.  Easy  to  set  up  and  adjust.  More 
information  available  -just  call  or  write. 


Blacksburg  Group 

Box  242  Suite  500 
Blacksburg,  Virginia  Z4060 
703/95 1  -9030 


H388TW    SB'dt   S  VNN31NV 


$67.95  postpaid  (in  USA.) 

Money  Back  Guarantee 
Virginia  residents   ^/ 
add  4%  sales  tax     |j 


te*  Ust  of  A&iwttsQrs  on  page  T30 
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land  Post  Office.  aJ lowed  me  NZAHT 
AREG  to  use  the  occasion  as  a  24-hour 
traffic-handling  exercise  few  the  amateur 
emergency  nels  around  the  country. 

In  most  areas,  VHFiHF  traffic  nets  were 
used,  but  at  one  of  the  regional  telethon 
centers,  Palmerston  North,  a  group  of  in- 
terested amateurs  with  a  mutual'  Interest 
in  packet  radio  decided  to  use  the  Mana- 
watu  data  repeater  to  relay  the  telethon  In- 
formation Three  branches,  Dannevirke, 
Pahiatua.  and  Hawera.  used  the  system. 

The  pledge  messages  were  entered  in 
groups  of  five  to  ten  at  a  time  into  the  com- 
puter, compiled  Into  a  standard  text  form. 
and  sent  by  da t acorn  {packet  radio)  via  the 
Manawatu  data  repeater  to  a  Palmerston 
North  home  s  tat  fori,  where  the  demodu- 
lated signal  was  fed  into  another  6809 
computer  system,  printed  out,  and  deliv- 
ered to  the  Central  Region  Telethon 
Center,  The  computers  used  were  Moto- 
rola user-group  6609  systems ,  combining 
Keyboard,  computer  disk  drive,  and  a  user- 
group  modem  to  couple  the  VHF  trans- 
ceiver, A  local  printer  was  used  for  the 
hard  copy,  although  the  message  tiles 
were  held  on  magnetic  disk.  The  whole 
system  was  never  pushed  and  could  have 
handled  a  lot  more  traffic  if  *t  had  been 
available,  despite  the  slow  typing  speed 
of  most  operators. 

As  Fuck  would  have  it r  the  Palmerston 
North  data-station  operator  lived  just  over 
the  road  from  the  stadium  where  the  Cen- 
tra! Region  Telethon  Center  was  located, 
so  the  printouts  were  delivered  from  time 
to  lime  by  hand, 

Participating  operators  were  ZLs  2AYF, 
2BNPi  and  2TPQ  from  Dannevlrkeh  ZLs 
2TDA,  2TTJB,  2TQU.  and  2TXC  from  Wood- 
vflle.  and  ZL2TMD.  the  base  station  at 
Palmerston  North. 

Hamtesrs.  swap  and  shops,  swapfests. 
flee  markets,  and  swtapventfons  are  some 
of  the  names  of  North  American  activities 
where  amateurs  get  together  and  buy  or 
sell  their  used  equipment.  They  are  the 
source  of  bargains  galore  and  a  place 
where  hams  can  meet,  socialize,  and  frat- 
ernize, Down  under  in  ZL  land,  we  have 
another  name  for  these  functions,  and 
they  operate  on  a  different  selling  system 
than  on  the  North  American  scene.  In  New 
Zealand,  we  call  these  functions  'junk 
sales1'- .  .an  occasion  where  the  average 
ham  can  clean  out  the  workshop  of  all  sur- 
plus equipment,  some  of  it  junk,  and  usu- 
ally some  of  it  that  he  purchased  at  the 
last  junk  sale  attended,  in  one  or  two 
areas,  the  junk  sales  are  a  little  more 
sophisticated,  as  ihey  have  trading  tables 
and  displays  o*  the  latest  new  equipment 
available  by  the  local  representatives  of 
the  name  overseas  manufacturers  of 
amateur  equipment.  There  is  also  at  least 
one  area  where  a  flea  market  just  Ilka 
those  In  the  US  and  Canada  Is  organized. 

Let's  take  a  closer  look  at  a  ZL  junk  sale. 

They  are  always  organized  by  one  of  the 
local  branches  Of  NZAHT  {clubs).  The 
branch  committee  first  looks  at  the  year's 
schedule  of  junk  sales  and  selects  a  time 
which  does  not  clash  with  another  nearby 
district's  sate.  Once  the  date  has  been 
set,  then  an  auctioneer  must  be  obtained 
(and  there  »f^  one  or  two  good  ones  within 
our  amateur  ranks) — one  with  sym- 
pathetic leanings  towards  amateur  radio. 
The  auctioneer's  services  are  not  tree  of 
charge,  but  they  cost  only  an  honorary 
payment. 

Next  is  the  venue,  a  local  hall  in  a  cen- 
tral position  with  plenty  of  parking  space, 
as  amateurs  will  be  coming  from  as  far  as 
200  mttes  away.  In  some  very  extreme 
cases,  amateurs  bitten  by  Hie  junk-saJe 
bug  have  been  known  to  travel  500  miles 
to  attend  a  sale 

Then  come  the  administrative  arrange- 


ments>  the  catering  arrangements  [coffee 
breaks  and  lunch),  the  financial  arrange- 
ments, and  the  gathering  of  the  necessary 
branch  members  to  staff  the  various 
departments  on  the  day  of  the  sale.  Some- 
where between  20  and  30  helpers  ate 
needed  to  run  the  day  property, 

On  the  day  of  the  Junk  sale,  the  various 
"lota"  are  presented  for  recording  on  the 
auction  forms,  and  the  vendor  Is  given  a 
receipt  for  his/her  surplus  equipment 
(junk).  An  an  average  ZL  junk  sale,  there 
are  about  three  to  four  hundred  lots  for 
auction  during  the  course  of  a  7  or  3-hour 
auction  period.  Selling  starts  about  9:30 
or  tO  am  and  continues  nonstop  until  the 
lunch  break  around  12:30  pm.  Selling  re- 
sumes again  about  1  pm,  continuing  non- 
stop until  all  the  jots  have  been  sold, 
maybe  around  5  pm. 

Sales  are  made  on  a  commission  basis, 
the  organizing  club  gettmg  the  commis- 
sions charged— usually  19%  for  their  club 
funds,  The  range  of  Items  for  sale  covers 
from  absolute  junk  through  to  near-new 
transceivers,  and  Jn  some  cases,  brand- 
new  components  or  accessories  that  have 
been  purchased  but  never  used. 

Before  the  sale  starts,  the  lots  are  avail- 
able for  inspection  up  until  the  time  ine 
auction  commences,  and  again  at  the 
lunch  break,  but  not  during  the  auction 
periods. 

Besides  the  auction  sate,  there  are 
trading  tables  organized  by  the  club  com- 
mittee, dlrect*sel1ing  small  bags  of  com- 
ponents and/or  anything  saleable  that 
does  not  conflict  with  the  auction.  Club 
committees  scour  the  sources  of  cheap 
components  and  then  have  working  bees 
(collective  working  parties  of  members)  to 
bag  up  the  items  into  saleable  quantities. 
Your  correspondent  has  been  counting 
out  32,000  tt-Watt  resistors  into  10s  and 
twisting  the  tails  together  for  what  seems 
like  days  in  preparation  for  our  junk  sale 
to  be  held  soon.  My  fingers  are  a  bit  sore 
and  I'm  counting  tens  in  my  sleep.  The 
final  stage  of  this  working  bee  will  be  to 
bag  up  the  resistors  Into  bags  of  32 
values,  10  of  each  value,  for  sale  on  the 
trading  table. 

On  the  social  side,  a  junk  sale  provides 
the  opportunity  for  a  large  number  of  ama- 
teurs to  congregate  together  tor  at  least  a 
whole  day,  and  in  some  cases,  where 
hams  travel  some  distance,  possibly  over- 
night,  to  swap  the  usual  amateur  stories 
Of  the  DX  they  have  worked,  etc.  Junk 
sales  are  great  happenings  on  the  ham 
scene  here  m  ZL  they  are  occasions  when 
one  can  empty  out  the  shack  or  workshop 
Of  all  I  hat  surplus  gear  you  have  accumu- 
lated over  the  past  year  or  so  and  a  time 
when  you  can  go  looking  for  that  special 
piece  you  need  to  complete  the  project 
you  have  in  mind.  It  Is  also  one  of  those 
times  for  some  amateurs  when  they  bring 
home  more  j  unk  than  they  took  to  the  sale. 

ZL  junk  sales  have  their  regular  foi- 
lowers  who  travel  considerable  distances 
to  be  present  and  participate  in  the  day's 
activities,  both  business  and  social.  From 
the  number  on  the  year's  program,  they 
seem  to  be  on  me  increase  in  popularity. 
Each  year  we  see  new  ones  starting  up  in 
areas  not  previously  catered  to  by  the 
sales  already  operating. 

Awards:  For  certificate  hunters,  a  little 
bit  of  advance  information  on  a  special 
award— the  City  of  Hastings  Centennial 
Award— to  celebrate  the  100th  birthday  of 
Hastings,  a  city  01  about  50*000  popula- 
tion located  in  Hewkes  Bay,  North  Island 
ot  ZL  The  award  will  be  available  during 
the  month  of  February,  1984.  all  bands,  all 
modes,  and  those  working  the  required 
number  of  stations  will  receive  a  hand- 
some colored  certificate  for  their  efforts 
Details  of  the  requirements  wilt  be  in- 


cluded m  next  month's  column,  in  suffi- 
cient time  for  those  wishing  to  par- 
ticipate. Information  will  also  be  cir- 
culated on  most  of  the  overseas  nets,  but 
if  you  miss  out,  do  not  hesitate  to  wrile  to 
me.  Please  remember  to  Include  2  iRCs  for 
a  reply  by  aerogramme  so  that  you  get  the 
Information  in  time  to  participate  for  this 
special  award. 

Well,  that's  about  all  for  this  month,  as  1 
have  to  clean  out  the  shack  and  workshop 
to  get  ready  for  the  club  Junk  sale  next  Sat- 
urday. Maybe  Ml  make  enough  from  my 
sales  to  buy  that  rotary  coil  I  need  for  the 
ATU  I'm  planning.  Or  maybe  HI  be  lucky 
and  pick  up  a  whole  ATU  at  a  reasonable 
price.  See  you  ail  next  month. 


SWEDEN 

Rune  Wande  SMOCOP 
Fre/avagen  10 
$-155  06  Nykv&rn 
Sweden 

THE  MATCH  TOWN  AWARD 

In  1984.  the  city  of  Jonkoping  in  south 
ern  Sweden  celebrates  its  700-year  anni* 
versary.  The  Swedish  chemist  Gustav  E 
Peach  (1788-1862}  got  a  patent  in  1B44  on 
hi s  Invention  of  the  first  safety  matches. 
In  1&52,  a  Swedish  manufacturer,  John 
Lund strom,  began  to  produce  them  in 
large  quantities  In  Jonkoping.  Between 
19)6  and  1929.  the  Swedish  export  for 
Safety  matches  was  SO  million  kilograms 
annually.  Today  the  Swedish  Match  Com- 
pany is  a  giant  international  diversified 
empire  that  owns  factories,  forests, 
mines,  and  oil  wells. 

The  Match  Town  Award  is  a  beautiful 
silk  streamer  in  several  colors.  You  should 
contact  radio  amateurs  in  the  Jonkoping 
community  IF6  for  the  Swedish  Commune 
Award)  during  the  calendar  year  of  1984, 
The  award  Is  Issued  by  the  radio  club 
5VARK,  Sodrs  Vallerbygdens  Amatorra 
dloklubb.  Every  QSO  with  Jonkoping  Com- 
mune counts  as  1  point,  The  club  station, 
SK7AX,  counts  as  2  points.  Points  re- 
quired for  the  award:  SM  =  4  points.  Euro- 
peans =  3  points,  and  DX  =  2  points. 
There  is  no  requirement  for  OS L  cards  as 
proof  for  contact,  The  necessary  verifica- 
tion can  easily  be  done  by  the  club,  Just 
give  the  regular  QSO  data  in  your  applica- 
tion. 

Application  shall  be  made  to  SVARK, 
PO  Sox  2035,  S-561  02  Muskvarna, 
Sweden.  The  fee  la  efther  30  Swedish 
kroner,  10  IRCs,  or  US$5.00, 

PREFIX  OF 

Finland  has  joined  the  countries  that 
celebrate  the  1983  World  Communica- 
tions Year  by  issuing  a  special  prefix,  Be- 
tween November  is  and  December  18. 
1883,  any  Finnish  radio  amateur  can 
switch  the  regular  OH  to  the  OF  prefix. 

FINNISH  St$V 

The  Finns  are  known  for  having  extraor- 
dinary stamina  and  endurance,  called 
ffetf.  For  the  1982  CQ  WW  DX  contest,  the 
club  of  OH2s,  OH2AA,  put  up  a  contest  ef- 
fort in  order  to  beat  the  European  record. 

The  station  was  OHQW  from  the  Aland 
I  stands,  Finnish  islands  close  to  Sweden 
both  geographically  and  linguistically 
They  have  a  special  status  and  are  a  sepa- 
rate DXCC  country.  On  their  QSL  card,  the 
contest  group  at  OHiw  sent  a  message 
to  all  fellow  con  festers  that  said: 


"We  were  aft  bom  in  Finland— a  coun- 
try on  the  Arctic  Circle.  It  fs  a  country  we 
love,  we  are  even  proud  of  it,  We  are  used 
to  a  weather  of  four  seasons— from  a 
swimming  July  to  a  freezing  February, 
from  a  gently  awakening  April  to  a  re- 
clining October.  We  are  even  fortunate 
enough  to  ha>ie  the  world's  most  beautiful 
archipelago,  reaching  all  the  way  to  the 
easternmost  ot  the  Aland  Islands,  the 
OH ffl.  So,  why  don't  we  make  II  from 
here— be  fanatic  enough  to  parted  every 
bit  of  action  and  bring  together  all  the 
Finns  around  the  fireworks.  And  win  the 
world  irom  the  north  ot  Europe— that1  s 
what  OHflfW  was  au  about,  it  included  60 
potent  hams,  each  given  the  most  suit- 
able  assignment,  best  equipment,  mas- 
sive  KLM  hardware  alt  built  up  in  wrtai 
st ill  is  a  rare  one—  OHi>  It  was  crazy  ail 
the  way  through.  A  storm  kept  taking 
down  the  antennas  at  the  rate  we  were 
raising  them,  the  conditions  were  poor 
just  as  the  antennas  were  good  and  it  was 
like  60  men  fighting  against  I  he  power  of 
Mother  Nature.  It  was  kind  of  fun.  how- 
ever—a once  In  a  lifetime  experi- 
ence— fun  you  would  never  repeat,  It  was 
30,000  050s  in  130  hours  and  a  new  Euro- 
pean record  with  a  comfortable  margin. 
We  are  Finns— that's  why  we  go  for  all 
this 

The  equipment  fncluded  Yaesu  and 
Drake  Twins,  Henry  and  DenTron  Unears: 
KLM  5-el  Qlg  Stickers  and  HyGain  5-eJ 
monobanders  were  mounted  on  seven 
1 0O-foot  towers  made  by  OHBQO.  For  the 
low  bands,  some  highly  advanced  multi- 
ple loops  and  1/4-wave  verticals  laid  oui 
straight  In  the  ocean.  All  In  all,  the  I  natal 
lation  required  some  3.000  feet  of  TO-8A. 
cable.  As  additional  help,  Ihey  had  inter 
corns,  radiotelephones,  25  IC  2E  hand 
helds.  and  even  a  helicopter*  Maybe  this 
sisv  makes  them  always  able  to  beat  11m 
Swedes  and  the  other  Nordic  countries  ir 
me  Scandinavian  Activity  Contest  as  wet 
as  the  NRAU,  Nordic  Radio  Amateui 
Union  Contest,  every  yearl 


VENEZUELA 

Luis  £.  Su&rQi  OA4KO/YVB 
PO  Box  &89Q4 
Caracas  1061  A 
Venezuela 

During  my  Ja&t  trip  to  California, 
bought  a  Lunar  GaAsFET  preamplifier  fo 
my  Kenwood  TR-9130,  It  was  intended  U 
be  used  for  satellite  work,  Back  In  Cars 
cas,  the  praam p  was  tested  and  workei 
like  a  dream.  In  tact,  it  Is  worth  every  cen 
of  the  US$170  price  tag.  I  have  Install* 
this  amplifier  at  several  repeater  sites  i 
commercial  VHF  and  UHF  repeaters  an 
the  result  is  not  only  more  sensitive  n 
ceivers.  but  teas  intermodular  on  too.  1 
the  commercial  installations,  I  used 
crystal  filter  ahead  to  improve  select  ivit; 
After  playing  with  the  jewel,  I  realized  ths 
It  was  dangerous  to  use  the  preamp  in 
transceiver  with  no  protection  against  1 
power  that  would  be  Fed  through  the  mpu 
You  may  destroy  the  GaAsFET  in  a  blink  ■ 
the  FTT  Is  accidentally  pressed,  If  only  fe 
a  fraction  of  a  second. 

I  devised  a  gadget  that  would  disabl 
the  transmitter  once  the  preamp  is  coi 
nee  ted  to  the  transceiver  antenna  plui 
The  simplest  way  I  could  figure  out  to  do 
was  to  place  a  ring  In  a  PL-259  plug  i 
such  a  way  that,  once  plugged  in,  it  serve 
as  a  lever  to  actuate  a  miexoswitch  that  u 
timately  will  be  used  to  break  the  PIT  iim 


154     73  Magazine  •  December,  1983 


An  %  tAlekrirMi,  Jflw. ,  B  At  a 


SURPLUS  ELECTRONIC  MATERIAL 


TtUphone  617-  595-2275       ^122 


19  ALIERTON  STREET   -    LYNN,  MASS.    -    01904 


SELF  STANDING,  FULLY  INTELLIGENT,  RS  232  COMPUTER  TERMINAL  only  $289.00 


Another  super  deal  by  Meshna  !  We  acquired  a  limited  number  of  these  beautifully  made,  super  intelligent  com- 
puter terminals.  They  were  made  by  one  of  the  largest  computer  companies  in  the  world.  The  name  has  been 
mtheld  by  request  of  the  manufacturer,  but  you  will  recognize  it  when  yon  see  the  terminal,  Each  terminal 
:omes  with  its  own  106  key  keyboard  and  monitor  which  houses  2  of  the  systems  micro-processors,  memory 
ystem,  and  US  vac  switching  power  supply.   There  are  far  too  many  features  to  list  here,  hut  here  are  just  a 
*ew  ;  3  micro-processors  (  2  in  the  monitor  &  1  in  the  keyboard),  16K  RAM7  48K  ROM,  EAROM  (which  is 
programmable  by  tJie  keyboard),  serial  RS  232  asynchronous  communications  (synchronous  optional),  select- 
ible  baud  rates  (75-19. 2K  BPS),  high  resolution,  green  screen  display  with  reverse  video  option,  80  x  25  line 
^rolling  display,  expandable  character  font  (40  x  25  lines),  built  in  115  vac  regulated,  switching  power  sup- 
ply, ana  much,  much  more.  Most  units  are  new  in  original  factory  cartons,  but  sold  "as  is, rf  Each  syste?n  comes 
mth  an  operators  manual.  At  our  ridiculously  low  price,  how  can  you  lose  ? 
UPS  shpg.  wL  55  lb.     no.MT  686     $289: 00 
We  offer  the  following  as  options  ;  schematic  pac,  3  lb.   $10.00 
25  ft.  RS  232  cable  w/  2  DB  25  connectors  (  1  male,  1  female)  $20.00 
USRT  for  synchronous  data  comm.  wJ  installation  instructions  $10,00 
For  more  datat  send  $3 MO  for  a  brochure.  The  $3.00  is  applicable  to  your  order  for  a  terminal. 


RECEIVER/TRANSMITTER  PRC  509  &  510 

We  just  purchased  a  nice,  dean  lot  of  surplus  Canadian  military  PRC 
509  &  PRC  510  radbs.  Tney  are  sjmiliar  to  US  PRC  9A  &  10A  900 
mifowfltt  output  wilt  transmit  an  average  of  5  miles  over  a  tuneable 
range  of  27*39  MHz  (PRC  509)  and  3S  55  MHz  (PRC  510).  For  best 
operation  tne  handset  and  antenna  listed  below  should  be  used  with 
the  radio,  but  you  can  always  jury  rig  your  own.  Radios  are  whole, 
untested  and  sold  as  is.  Eacn  one  comes  with  free  battery  box  (bat- 
teries not  included)  and  schematic,  Front  panel  controls  marked  for 
easy  operations,  Accessooes  available  H-33  handset  (mic  &  earphone) 
$12.00.  semi-rigid  anatenna  $5.00,  4300  MHz  calibration  crystal  $3.00 
(not  necessary  for  normal  operation),  &  military  operations  handbook 
$3.00  PRC  509  or  510   9  Ita.    $20.00  @ 


C    .11 


>*■ 
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JNE  ORDERS  accepted  on  MC,  VISA,  or  AMEX 

GOD's*  Shpg.  extra  on  above, 

d  for  free  72  page  catalogue  jam  packed  w/  bargains. 


-See  List  of  Advertisers  on  page  130 


PDR-27  NAVY  RADIATION  METER 

Just  released  by  the  US  Navy.  They  appear  to  be  In  excellent  condition  and  include  the 
fitted  aluminum  transit  case  Batteries  not  furnished  but  are  available  in  most  electronic 
suppry  houses,  4  ranges  0.5  to  500  mr/hr  Remov#*b*e  hand  probe,  detection  of  Beta 
and  Gamma  radiation.  With  todays  world  oondttxxis  and  perhaps  proximity  to  a  nuke 
power  station,  it  might  provide  a  little  insurance  to  own  one  of  these  instruments.  Wrth  no 
facilities  to  check  or  test,  we  ofter  AS  IS,  visuaJry  OK  Schematic  provided  with  each.  We 
have  some  accessories  and  offer  as  an  option  atthough  not  required  for  operation. 
Slipping  wgt.  22  lb.  POR-27  Rad  Meter  $50.00 

PDR-27  phones  $7  00  Approx.  100  page  Instr.  Book  $10.00 

Hi  Sensitivity  GM  tube  $1 000  Low  Sensjtjvtty  GM  tube  $5.00 

The  above  listed  tubes  are  already  installed  in  the  merer. 
We  ere  offering  these  as  spares  If  desired. 
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The  best  way  to  do  the  task  is  to  break  the 
line  QOinfl  to  pin  7  at  plug  13  in  the  drive 
unit  end  place  a  normally-closed  micro- 
switch  in  between  As  the  micros  witch 
would  be  externally  installed,  the  wires 
connected  to  it  would  also  be  routed  out- 
side the  radio.  I  planned  to  use  either  of 
the  available  auxiliary  jacks  at  the  unit 
rear  panel,  since  I  don't  like  to  drill  holes 
in  equipment  when  doing  modifications 
unless  there  is  no  other  practical  way. 
Should  you  desire  to  restore  the  unit,  then 
it  is  easy  to  reverse  the  procedure,  and 
everything  remains  as  new.  Finally,  the 
special  PL-259  would  be  fitted  to  a  short 
piece  of  RG-58/U  with  a  BNC  male  connec- 
tor at  the  other  end.  The  BNC  connector 
may  then  be  plugged  to  the  preamp  and 
when  you  wish  to  work  the  satellites,  the 
modified  plug  would  be  safely  connected 
to  the  transceiver  and  automatically  the 
FIT  would  be  disabled. 

That  was  a  planned  project  and  re- 
mained Ilka  thai.  Then,  yes,  it  happened. 
On  June  16h  I  heard  OSCAR  10  and  hastily 
plugged  In  the  preamp;  the  OSCAR  10 
beacon  came  In  loud  and  clear  Two 
seconds  later,  the  GaAsFET  was  burned 
by  an  accidental  touch  of  the  PTT  bul 
ton . . , 

REQUIREMENTS  FOR  A 
RECIPROCAL  LICENSE 

You  must  request  a  license  from  the 
Minister  io  de  Transpose  y  Cornunica 
ciones  (form  FC-1).  The  form  has  21  bones 
to  be  filled  «n  as  follows: 

1  Your  name  and  address  in  your  country 

2  in  this  box  you  must  specify  the  kind  of 
station  you  are  applying  for  AT-F  for  fixed 
slat  ions.  ATM  for  mobile  stations,  AT-P 
for  portable  slat  ions  You  must  use 
separate  forms  for  each  type  of  station. 
2b  You  should  specify  AFIC  (contraction 
of  amateur) 

3a.  1  kW 


8a.  Base-station  address. 
Bb.  City  corresponding  to  above  address 
Be.  State  corresponding  to  above  City, 
9a  Make  And  model  of  vehicle.  If  mobile, 
9b.  Plate  or  registration  number  of  above 
vehicle. 

St.  "Area  del  Terrrlorio  Nacional." 
12.  'Instalacion." 

18  Your  birthplace  and  date,  city,  country, 
nationality,  place  and  date  of  the  applica- 
tion and  signature. 

21.  In  this  box  you  must  specify  the  reason 
for  your  application  for  an  amateur 
license. 

Note:  Do  not  fill  in  boxes  2c,  2d,  4a,  6d, 
and/. 

You  must  also  include  a  photocopy  of 
your  license  and  evidence  of  good  stand- 
ing. A  tetter  stating  the  reasons  lor  the  ap- 
plication is  also  necessary,  along  with  a 
photocopy  of  youT  pass  pod  and  visa.  You 
must  include  a  stamp  of  9s  1.00. 

The  address,  if  you  send  the  form  by 
mail,  is:  Minister  I  o  de  Transports  y  Com- 
unlcaclones,  Direction  General  Sec- 
torial de  Com unlcac tones,  Direcclon  de 
Ingenlerla,  Edificlo  Centre  de  Va lores, 
PIsoG  Oficina  6-4,  Lunela  a  Caja  de  Agua, 
Caracas  1010,  Venezuela.  Don't  be 
afraid— addresses  are  quite  long  down 
here  in  Caracas. 

The  only  problem  you  may  have  is  I  hat 
you  must  apply  for  the  type  of  station  you 
intend  to  use:  fixed  station,  mobile  sta- 
tion, or  portable  station.  This  means  that 
if  you  intend  to  operate  mobile,  you  must 
Include  vehicle  references  which  may  be 
almost  impossible  to  get  if  you  are  going 
to  rani  a  car.  Even  when  fixed  station  is 
your  choice,  you  must  know  in  advance 
the  place  where  you  will  be  slaying 
Maybe  the  portable  license  is  the  best 
choice,  in  case  you  carry  an  NT.  If  you 
plan  to  operate  both  fixed  and  mobile,  you 
must  apply  for  both  licenses  separately 

The  best  procedure,  officially  recom- 


mended, is  to  have  somebody  hare,  friend 
or  relative,  help  you  with  the  application. 
Normally  it  should  take  20  days,  but  some- 
times things  go  more  slowly 


CORRECTIONS 


In  "Six  Antennas  Irom  Three  Wires," 
which  began  on  p  10  of  the  October.  1983, 
issue,  an  incorrect  variable  was  used  in 
the  formula  for  return  toss  on  p.  1  a.  in  that 
formula.  "RT  should  be  "RL" 

"New  England's  Nicad  Per-Charger," 
which  appeared  in  the  April,  1963,  issue  of 


73,  contained  two  errors.  In  Fig.  1  on  p,  39, 
switch  Si  A  was  incorrectly  drawn.  The 
common  switch  lead  should  be  con- 
nected to  ihe  positive  meter  line.  And  in 
the  text.  PL2  was  mistakenly  referred  1o 
as  J  i 

Avery  L  Jenkins  WB8JLG 

n  Staff 


FCC 


Bowing  to  pressure  from  several  ama 
leur  organizations  wishing  to  rebroadcast 
the  STS-9  shuttle  flight,  the  FCC  waived 
prohibitions  against  all  such  transmis- 
sions The  Commission  added  that  re- 
broadcast  I ng  would  give  amateurs  experi- 
ence In  space-Earth  linking,  a  skill  which 
may  become  Important  in  disaster  and 
emergency  communications. 

The  fol towing  is  a  summary  of  the 
FCC 'a  decision  as  it  appeared  in  the 
Federai  Register. 

Amateur  Radio  Service  Rules;  Waiver 

aOchcv:  Federal  Communications 
Com  mj  Mi  on. 

action:  Rule  Waiver. 


summary;  This  document  grants  a  rule 
waiver  to  permit  retransmission  by  any 
licensed  amateur  radio  operator  of 
5pa.ee  Shuttle  audio  and  video 
communications  on  amateur  radio 
frequencies  for  the  exclusive  use  of 
Licensed  amateur  radio  operators  The 
wnlver  Is  necessary  in  order  to  obviate 
individual  waiver  requests  for  each 
scheduled  Space  Shuttle  flight.  By  this 
rule  waiver,  ama  leur  radio  opera  tors 
will  gain  experience  in  establishing  ad 
hoc  ndio  links  and  networks  to  curry 
the  Space  Shuttle  information  to 
amateur  redio  licensees,  thereby 
increasing  their  technical  skills  for 
handling  disaster  and  emergency 
communication  * 


WEST  GERMANY 

Hans  J.  Schafk  DJ8BT 
Hamm&rskjold-Rmg  174 
D  6000,  Frankfurt  50 
West  Germany 

DLD  AWARDS 
The  "Oeutschland  Dip  lorn."  OLD 

The  DLD  was  introduced  by  Ihe 
Deutsche?  Amateur  Radio  Club  (DARC)  on 
September  1,  1956.  It  ia  awarded  in  two 
classes,  DLD  100  and  DLD  200  German 
and  European  radio  amateurs  get  the  DLD 
100  for  QSOs  on  the  80m  band  only.  Radio 
amateurs  of  non-European  countries  gel 
the  DLD  tor  QSOs  on  Bu\  20.  1&>  and  10 
meters  (mixed).  QSOs  on  B0  meters  will  be 
counted  twice.  Only  QSOs  since  January 
1,  1956,  are  taken  into  consideration  for 
the  DLD. 

The  "Oeutschland  Diplom  40*  Mater," 
DLD  40-Meter 

The  DLD  40-Meter  was  introduced  on 
May  7,  1359  It  is  also  awarded  in  two 
classes.  OLD  100/40- Meter  and  DLD 
200740-Meter  The  DLD  40-Metet  can  be 
obtained  for  QSOs  on  the  40m  band.  Only 
QSOs  since  May  7,  1959,  are  taken  into 
consideration  for  the  DLD  40-Meter, 

Proficiency  Badges 

The  DLD  proficiency  badges  are  award- 
ed upon  application.  The  badges  will  be 
issued  in  three  classes:  bwme  for  DLD 
300  (300  confirmed  DOKs).  silver  for  DLD 
400  (400  confirmed  DOKa)f  and  goto"  tor 
DLD  500  (500  confirmed  DDKs).  Note: 
Blocks  of  full  100  DOKs  per  each  band 
must  be  shown.  For  example,  the  bronze 
badge  (DLD  300)  may  be  obtained  for  any 
of  the  following  combinations:  DLD  100 
and  DLD  200/40  Meter  DLD  200  and  DLD 
lOG/40-meter;  DLD  2QQ  and  100  additional 
confirmed  DOKs  on  60  meters  only,  DLD 
20QV40-Meter  and  100  confirmed  addition- 
al DOKs  on  40  meters  only.  The  silver  and 
gold  badges  are  available  for  analogous 
combinations. 

Sttotaca 

Holders  of  the  DLD  500  may  get  stickers 
upon  application.  These  stickers  are 
issued  in  four  classes,  green  for  600  con- 
firmed DOKs,  red  for  700  confirmed  DOKs. 
silver  for  800  confirmed  DOKs,  and  gold 
foe  900  confirmed  DOKs,  For  these  class- 
es, the  DOKs  are  summed  up  regardless 
of  the  band  (DLD  plus  DLD  40-Meter). 

the  "Deutsch  I  and  Dip  lorn  1000," 
DLD  1000 

Holders  of  the  DLD  500  and  any  sticker 
up  lo  900  may  obtain  the  highest  class  of 
the  DLD  awards,  the  DLD  1000,  Therefore, 
it  is  necessary  to  present  Ihe  remaining 
DOKs  on  60  and  40  meters  (European 
radio  amateurs)  or  on  80, 40,  20, 15,  and/or 
10  meters  (non-European  radio  amateurs). 

Requirements 

OOK     means    "Drstnkis  Ortsverbands 
Kenner"  (district  area  Indie  tor]  The  DOK 
must  be  shown  In  printed  form  on  the  QSL 
cards.  Official  DARC  stamps  are  admissi- 
ble for  substitution. 


There  are  no  restrictions  In  type  oi 
mode  of  transmitting.  The  DLD  will  be 
awarded  if  the  applicant  presents  QSL 
cards  with  at  least  100  different  DOKs  or 
a  single  band  only  (non-European  ama 
teurs  on  BO,  40,  20.  15,  and/or  10|. 

The  fees  for  DLD  awards  are  as  follows 
DLD  100,  DLD  200,  DLD  l00/4f>Meter,  DLC 
20Qf4044eter.  Bronze  badge  (DLD  300) 
and  DLD  1000-10  DM  or  15  IRCs  each 
Sirver  badge  {DLD  4001—12  DM  or  20  IRCs 
Gold  badge  {DLD  500)— 15  DM  or  25  IRCs 
any  sticker  from  GOO  up  to  900—5  DM  or  If 
IRCs.  The  fees  should  be  enclosed  wltr 
application. 

Alt  applications  are  handled  by  the 
"Referal  fuer  FunkbetrietT  (section  tot 
amateur  service  operations  of  DARC),  The 
holders  of  DLD  awards  will  be  publlshec 
regularly  In  cq  DL.  the  official  club  maga 
zine  of  DARC.  Applications  accompanlec 
by  the  original  OSLs  should  be  addressee 
to:  H.  P.  Guenthor  DL9XW,  Am  St  ram  pel 
22,  D-4460  Nordhorn,  W,  Germany.  Mote 
On  request,  special  applications  forms  foi 
the  DLD  awards  are  available 

The  "  Oeutschland  Dip  lorn  10  Meter,"' 
OLD  10-Meter 

The  DLD  l&Meler  was  inaugurated  by 
the  Deutsche  r  Amateur  Radio  Club 
(DARC).  to  liven  up  the  10m  band.  Its  pur- 
pose is  to  save  this  band  for  amateur- 
radio  traffic. 

The  DLD  10-Meter  can  be  acquired  by 
all  radio  amateurs  holding  a  license.  M  will 
be  awarded  in  the  basic  class  by  present 
Ing  necessary  QSL  cards  for  50  different 
DOKs  on  Ihe  10m  band  only.  Only  two-way 
contacts  since  January  1, 1976,  are  taken 
into  consideration  There  are  no  restric- 
tions in  the  type  or  mode  Of  transmitting 
Endorsement  stickers  are  available  for 
each  additional  £5  different  DOKs  worked 
exclusively  on  1 0melets 

For  the  DLD  10-Metet,  only  those  cards 
which  she*  the  DOK  m  printing  can  be  ac- 
cepted. Official  DARC  stamps  are  admis- 
sible for  substitution  The  fees  for  the 
basic  award  are  10  DM  or  15  IRCs;  for  any 
additional  sticker,  the  fee  is  5  DM  or  10 
IRCs. 

All  applications  are  handled  by  the 
"Referat  fuer  FunKbeirteb"  {section  for 
amateur-service  operations  oi  DARC).  For 
the  handling  of  the  DLD  10-Meter,  special 
application  forms  are  necessary.  They 
can  be  obtained  from  DUXW, 


•*■  i 
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if&R  m  *oxt4  miTJiqi  u  PiWHuiiuvihiii  fry  nwu  ww» 
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RAMSEY 
ELECTRONICS 
*■&  Inc. 


PARTS  WAREHOUSE 


We  now  have  available  a  bunch  of  goodies  too 
good  10  bypass    Items  are  limited  so  order  today 


2575  Baird  Rd. 
Penfield,  NY  14526 

716-586-3950 


MINI  KITS  -  YOU  HAVE  SEEN  THESE  BEFORE  NOW 

HERE  ARE  OLD  FAVORITE  AND  NEW  ONES  TOO. 

GREAT  FOR  THAT  AFTERNOON  HOBBY. 


FM 

MINI 

MIKE 


A  super  rugn  pert qr  m^nce  FM  Wiffr- 
ress  mike  h if     Transmits  a  stable 

signal  up  to  300  yard*  with  excep- 
tional audio  Quality  by  means  qi  Ite 
buLil  m  eJecirei  mike  Ku  includes 
case  mike  crvoff  (witch,  antenna 

battery  and  super  rnstrucdons  This 
is  the  rinost  tjnii  available 

FM-3  Kit  SH  95 

FM  3  Wired  and  Tested  13.95 


Color  Organ 

See  music  c<*me 
alive1  3  deferent 
lights  flicker  with 
music  One  hghi 
each  for.  high 
mid-range  and 
Ipws  Each  indi- 
vidually adjust- 
able and  drives  up 
to  300  W  runs  On 
110  VAC 

Complete  kil. 
ML  T 
$895 


Vtda*  Modulator  Kir 
Cormarti  en*  TV  ro  ■■ideo  n*gniior    Sup*r 

liV  aeC*pt*  ittl  irideo  *r$naf  Bntun-roe 
in*  wn.i#f    Complete  kit. .  VtM        IT  tS 


Ltd  Btlrtky  Kit 
A  great  attention  gel- 
tar  which  alternately 
flashes  2  | umbo  LEDs 
Use  for  name  badges, 
buttons       warning 
panel  lights,  anything' 
Runs  on  3  to  15  uotls 
Complete  ku.  BL-1 
SZ9S 


Super  Sleuth 
A  super  sensit^e ampli- 
fier which  will  pick  up  A 
p«n  drop  at  15  feet1  Great 
tor     monrionng    babys 
room  or  as  genera!  pLir 
pose  amplifier    Fun  2  W 
rms  output   runs  on  6  to 
15  vol  Is   uses  8-45  ohm 
speaker 
Complele  kit   0N-9 

$595 


CFO-1 

Runs  on  3-12  vdc  1  wall  oul   1  KHZ  qoori  tor  CPO, 

Alum    Audio  QsCiltator      Comfiii/'.'  hi  12-95 


FM  WlrelMi  Mike  Kit 

ransmits  up  to  300"  to 
ny  FM  broadcast  ra- 
id    uses  any  type  Of 

Runs  on  3  to  9V  Type  FM-2 
as  added  sensitive  mike  preamp 
(age 

Ml  kit    S3  9S  FM?  k*t     $4  95 


Umvrrwl  Timer  Krt 

^r  a*  ides  the  basic  parti  and  PC 
marl  required  to  p*  awdv  a  source 
}f  Precision  TjmrftQ  and  pulse 
jenafatton  Uses  555  timer  *C  and 
nctudes  a  ranrje  of  parta  for  most 
ifflmg  needs 

JT  5  Kit  IS  »S 


Whisper  Light  Kit 

An  interesting  k»i    small  mike 
picks  up  sounds  and  converts 
them  to  hghi      The  louder  the 
sound    the  brighter  ihe  light 
Includes  mike    controls  up  to 
300  W  runs  Oh  1 10  VAC 
Complele  kit   Wl 
S6  95 


Mad  Blaster  Kit 

Produces  LOUD  ear  uiatieri nq  and 
attention  gettinq  sir  on  Uk.e  sound 
Can    supply   up    to    15    watts    of 
obnoxious  aud*o  Runs,  on  6- 15  VDC 


MB-1  Kit 


S-l  95 


Tone  Decoder 
A  complete  lone  deco- 
der   on    a    single    PC 
board     Features    400- 
5000     Hz     adjustable        ^  J 
range  v*a  20 1  urn  pol  vonacjr'equ 
lotion   567  ic    Useful  for  touch - 
lone    burst    detection     FSK     etc 
Can  also  be  used  as  a  stable  tone 
encoder     Runs  on  4  to  12  *Qf! 
Complete  kit   TD- 1      $5  95 


Call  your  Phone  Order  m  Today.  TEAMS: 
Satisfaction  guaranteed  or  money  relunded 
COD  add  S2.50  Minimum  order  $6  00 
Orders  under  $10.4)0  add  $1  50  Add  6*i  tor 
postage,  insurance,  handling  Overseas  add 
15*4  NY  residents  add  f%  lai 


CLOCK  KITS 

Vouf  old  favorites  are  hare  again     Over  7.000  Sold  to  Gale. 
Be  one  Of  the  gang  and  ufder  your*  today' 

Try  your  hand  at  building  the  finest  looking  clock  on  ihe 
market  Its  satin  finish  anodized  aluminum  case  looks  great 
anywhere,  while  six  4"  LED  digits  provide  a  highly  readable 
display  This  ts  a  complete  kit  no  extras  needed  and  II  only 
takes  1-2  hours  to  assemble  Your  choice  ot  case  colors 
silver  gold,  black  (specify) 

Clock  kit.  12/24  hour,  DC-5  $24.95 

Clock  with  10  mm   ID  timer,  12/24  hour.  DC- 10  $29.95 

For  wired  and  tested  cfocks  add  $10  00  to  kit  price 
SPECIFY  12  OR  24  HOUR  FORMAT 


SATELLITE  TV  KIT 


Siren  Kit 
Produces  upward  and  downward 
wail    characteristic    of    a    police 
siren  5  w  pea*  audro  output  i 
on    3-15    volts     uses    3-45    ohm 
speaker 
Complete  kit  SM~3  $2.95 


HHr 

rs  tfoc 


--^age  TF|ectKHi.  »uii»  iunabta  audio  to  racDnrar 

Jan  su&camers.  ct™iae  ■>*  i*o  PLL  awnacto- 

Ldor  for  exce^enr  ftwesnala  (wloorrt*ncir  tight 

itachFrtg  AFC  lo  assure  drill  Iree  •etapiio'v  and 

ol  course,  hjlt  2*  enamel  lunette  corereu* 

Oyiu  ronp  HMm  *\  wtwtmrt  mix**  in*  toa, 
cms* m  ton  thousand alfm xtrm&t  he*e and  row 

'  t  atwiabv  in  tit  fewm  *l  m  n#*  vm  pnem 
THE  POPULAR  SAT  TEC  RECEIVE fl  IK  Kit  FOAM1  /ourt  talvf 

NEW,LO WER  PRICES! 


PARTS  PARADE 


sfwy  «May  67*  the  ^•j«w*  R?B  Sai  t«  TV 
iKWf  rs  no*  ocwral  tng  Kl  Hieutaflda  Of  toe* 
\ian%  The  R2B  -s  «aay  to  bu*>dr  ora-atcTiad. 
Dialed  boards  *ntn  screened  COiWpOftant  layout 
auuras  accurate  compcneni  ptacafnam  and  Ihe 
eritrta)  IF  sact«on  and  local  oaciiiaior  ara  pr# 
aq^ernbiecj  and  aiirjnati1  an  pam  ara  mcHidad 
tor  itie  R2B  aitfactwe  c*m  powar  tuppry 
daacriphve  operating  manual  *s  *eii  ji  eon* 
pi*- te  assembly  insrrudnon*.  Faal  urai  ol  tha  ra 
rjeiver  include,  dual  cemversmn  rjamign  lof  be$l 


.  .  ---  Zi.:e-.-  re  l¥%#P9  nejaaaa 
a  0<sn  anlefma.  LNA  Anw  noi—  ampa 
hen  Raeanaf  and  afodutator 

FCS  DeceivBr  WtriMi  ana  TaiMd 

l^J^K   LNA 

P  M3  RE  Modulator  *»  m 

Pnces  include  oomastic  UPS  iNootg 
am}  insurance 


IC  SPECIALS 


LINEAR 


.24 

-BD 
■55 

*E 
^6 

«7 
41 

900 

«3fl 


*► 


13". 
11  M 

It  M 
I  « 
ft  00 
It  00 

ii  on 

ft  If 
♦0* 2  00 
t  ■■( 
I  40 
13  if 
Mtf 


TTL 


On 
DT3 

059 

in 

639 


CMOS 


^f> 


50 

50 

$185 

50 

$9  00 

S2.00 

Si  ?5 


ftEAOOUTS 

W0  JM  *    C  C  1 1  00 

wo 507s5ia  arc*  100 

1AM  n**PttJO  33  c  *      1» 

P   ^«T     1JC* 


74S00 

7447 

7475 

74W 
74t96 


$    40 

%  65 
S  50 
$   SO 

SI  35 


SPECIAL 


11C90 

10116 

7?0B 

??07A 

r?t6D 

71  ore 

531* 

537SAB-G 
700 1 


S1500 
$  1  25 
S17.50 
S  550 
S2100 
512  50 
S  2.95 
S  295 
$  6.50 


FERRITE  BEADS 

flhtfi  «nto  a«a  ifwcs       ii ti  M 
a  r«Wf  Ba^r  fleads        Ml  ■ 


TRANSISTORS 


NMMWPC'F 
44403  PNP  C«r 
M44iQ  NPN  1. -I 
NtmfETC'F 

h>^*D1   F*NP  C  +  F 

N*o?eC"F 
Nam  **pn  &uccFi 

hl4l7*uHiF  MF*N 
Own  f  te  «Ph|i  40 W 
DhF  Trt  mp  4DA 
IPf  <Qi2*ft*U 
PN»D4  t,p*  T'fl 

up  V0X  tiftm  t*R 

N3QU 


li/ITOO 

1%?t\  « 
lottos 

la/ti.oo 

«'f  1  M 
».'ll  M 
i'll  K 

11  u 

111  H 

Hi   BO 

M« 
IH 

%o  u  u 

UI3  K 

iiiaB 


Socket! 

B  Pin  10/12  00 

14  Pin  10/S2O0 

16  Pm  10  S3  00 

241  Pm  4/S2.00 

28  Pm  4-12  00 

40  Pm  3S2  0O 


PaatilOf  a5  s  1 
Assortment  of  Popular  valuers       i 
watt   Cut  load  for  PC  mounting  ' 

center     W"   Ififlds    bag  of  300  or 
more 

$1.5I> 


Swltchei 
Mini  toggle?  SPC it  1J1.00 

Rea  PusSbuTrom  n  O       3  ii  00 


Earphones 

3     >e40A   0  i*m   0000  for  *TnaH  ton* 

ifwaiieit  am 
5  for  $1  00 


Mini  •  ohm  Spealei 
Appro*    ?  •     ram   Rrnyt»n 
Type  tpf  radio*   *<»r  f 
3  tor  f  2  00 


Cryilslt 

3  579645    MH2  $1.50 

10D000O   MHZ  $5.00 

5  24880(1    MHZ  $5,00 


AC  Ada  plan 
Ciomi     tor     r.lnc:  V  !k      ftn  ad 

rriFHUHrs,all   itn  VAC  [Hug 

8  5  vdc  rh   20  "1*  |1  00 

16    .;■■     -i    'Mm*  f?  50 

1?   «ar  «   ?S0mA  f 3  00 


Solid  Stala  Bui  fan 

small   BuJiei  *50  Hf    66  UB 
oofpui  on  5-T?  irUE  ai  *0  30  mi 
compai  itrte 


ft  SO 


Audio 
Prescaler 

Make  high  resolution  audio 
measurments,  greaf  Cot  musical 
instrument  tuning.  PL  lones.  etc 
MullipiiesaudioUP  in  frequency, 
selectable  xlO  or  «100  gives  Ot 
HZ  resolution  with  1  sec  gate 
lime1  High  sensilivily  ol  ?*»  mv  1 
meg  inpui  i  and  built-in  filtern- rj 
gives  great  perlormance  Runs 
on  9V  battery  adl  CMOS 
PS«2  kit  $29-95 

PS  2  wired  $39  95 


600  MHz 
PRESCALE 


Extend  the  range  of  your 
counter  to  600  MHz  Works 
with  all  couniers  Less  than 
150  mv  sensitivity  specify - 
10  or -100 


Wired  tested. 
Kit   PS-IB 


PS- IB     $59.95 
S4495 


Slug  Tunad  Cotli 
Small  3  16"    Mm  Slugs  turned  cod 
3  *urm  10  for  SI  .00 


AC  Outlet 

Pane-i  Mount  wilh  LeAds 

4/11  00 


CAPACITORS 

TAN?  11  ON 

1.5  uF  25V  3JS1  00 
tSuF25V3J^T00 
22  uF  25V  3/*1  00 


otia  Cf  a  auk: 

.     in       » H  DO 
111100 

ttijn        »  it  oo 

•<EC*  K  It  00 

r0uFHvAj-«  ^oltoo      m;«  ]0/f  t  » 


1  r"    ' 

>03G  vi  t*v  Rn  t     %  10 
MO  Wf  OTV  An«f         I  M 

T50  U*    Tfitf  *■  *    5  11  DO 


OC-OC  Cofiverlcr 
-i  *<*C  <npu1   prfld      9  »i3c  -;i  30fr£ 

-9  rdc  0">iviC«t    1  &  »dc  *  35ma  It .15 


2SK  ^0  Turn  Trtfn  Ppf    f  1.M 
IK    30  Turn  Truti  PVit     I    50 


OioO>l 

5  l  V  Z&ner  20/S1.00 

1N9T4  Type  50/fl  .00 

IKV  2 Amp  B/S1.00 

100V  lAmp  15/$1,00 


25  AMP 
100V  Bridge 
$1.50  each 

Mini-Bridge  50V 
1  AMP 

2  for  $1.00 


Ceramic  IF  Fiir-"-  — 

a^  SUV"  *i  so  #a 


I 


trimmar  Cap* 

Spragua    3  «0  pf 

Stataia  Polypropvlana 


30  Witt  2  mtr  PWR  AMP 

Simple  Class  C  power  arnp  features  B  times  power  gain  1  Win 
for  8  out.  2  W  in  for  1 5  Oul  4W  i  n  tor  30  Out  Max  output  ol  35  W 
incredible  value  complete  with  alt  parts,  less  case  and  T-R  relay 
PA-1    30  vV  pwr  amp  kit  $22.95 

TR-i    RF  sensed  T-R  relay  kit  6.95 


MRF-23B  Trans ^lor  as  u**d  m  PA  T 
3-i0dt>$ain    ISO  mh;  11195 


RF  actuated  relay  senses  RF 

OWt  and  closes  DPDT  reiay 

For  RF  sensed  T-R  relay 

TR-1  Kit     $6.95 


Power  Supply  KH 

Complete  ttipie  r#^uiar#<f  po*w 
iuftpif  prtrvfdes  vanab^  6  to  tfl  *o'ts  a  I 
200  ma  and -5 at  1  Amp  £*Cf»ienMo^ 
regulation  good  ttlrenng  And  imaii 
sue  Less  trans  for  mars  r«jui  r  es  6  3  V 
*  t  A  and  2*  VCT 
Compiere  ku   PS-3LT  U>  95 


Cryital  Microphone 

Smaip  r  diBmeter  '.    ttUck 

Crystal  mike  Cartridge    1.75 


Coax  Conneclor 

Chassis  mount 

BNC  type  $1.00 


Mini  HG-  T74  Coom 
10  ft    tor  1 100 


>\tf 


OP-AMP  Spacial 
BI-FETLF  t374t  -Direcrpmlorpkn  Mtwj-  QXIJ1  Our 500 000 MEG 
inpul  i.  super  low  50  pa  input  Gurr- i\)    power  dram 
50  for  only         J9.00  Cj3  10  lor  12.00 


t  Volt  Bstlarf  Cllpn 
Nice  quality  etips  t  for  1 1.00 

V  Rubber  Grommata         10  for  |1  M 


Pant  iag 
*&s,r  clchchtii  Hi  it.  c*pi  lani    ifjiinsm 
1i.inin1i5i*  d-iadti   Mif,.A  itfri.  r\ 
inn  rrto  f100  pel  11  00  'o  tug  1300  pn  13  M 


Conrracfar* 

6  pm  rypu  gold  coniixii  lor 
mA'TQOi  car  ctoch  morula 
price  Ts  ♦» 


Lada    -  your  choice   please  specify 

Mmi  Rod.  Jumbo  Red.  High  intensity  Red.  Illuminator  Red  l/ft 

Mini  Yel'Ow.  Jumoo  Velio*   Jumbo  Green  6  Ji 


- 


Varactofa 
Mowoia  MV  2200  »  PF  Mom.fiar  cap  ?0-oO  PF 

SO  Mcti  or  1*1  M 


Tufiab**  ranya 


78MG 

$1  25 

79MG 

$1  25 

733 

$.50 

309K 

$1  15 

7605 

S1.00 

Regulator! 


78 12 
7815 
7905 
7912 
7915 


$1  00 

|1{>0 
J 1  25 
11  25 
11,25 


Shrink  Tubing  Nuba 

hjicp  pretur  pees  of  snnnh  nt*    i"  «   a 
frhnrm  to  V  Greal  for  sphcei      S6'|1  00 


Mini  TO-92  Heal  Sinka 
Tharimaiioy  Brand  9  tor  ft, 00 

To  ?2G  Heal  Sinks  1  tor  ti  00 


Opto  Isolators  -  4N28  type 

Opto  Rejectors  -  Photo  diode  *  LED 


HR 


$50  «b. 
$1,00    * 


Mo4«i  Pin» 

Mwp*  aiTRMfy  pratiit  <*  ajrmrrNoH  7  Paffact 
ror  14  Q4r  vxipl'     30  ftnpa  law  11  00 


CDS  Phflioca"* 
i7v»T  3  -?;  1  lor  H  00 


-^Soe  LiSr*  o^  .Adw/trsars  or?  page  130 
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THE  MOST  AFFORDABLE 

REPEATER 

ALSO  HAS  THE  MOST  IMPRESSIVE 
PERFORMANCE  FEATURES 

(AND  GIVES  THEM  TO  YOU  AS  STANDARD  EQUIPMENT!} 


JUST  LOOK  AT  THESE  PRICES! 


Band 


Kit 


Wired /Tested 


10M.6M,2M.220 
440 


$680 
$780 


$980 


Bom  fcif  find  wired  units  am  compfefe  with  ail  parts;  modules*  hardware,  ana  crystals. 

CALL  OR  WRITE  FOR  COMPLETE  DETAILS. 

Ateo  «t*f tebte  tor  mmota  sfte  tintfna  crossband  and  remote  base 


FEATURES: 

•  SENSmvlTY  SECOND  TO  NONE;  TYPICALLY 
0.15  uV  ON  VHF,  0.3  uV  ON  UHF. 

•  SELECTIVITY  THAT  CANT  BE  BEAT  BOTH 

8  POLE  CRYSTAL  FILTER  &  CERAMIC  FILTER  FOR 
GREATER  THAN  100  dB  AT  ±  12KHZ.  HELICAL 
RESONATOR  FRONT  ENDS.  SEE  R144,  R220, 
AND  R451  SPECS  IN  RECEIVER  AD  BELOW, 

•  OTHER  GREAT  RECEIVER  FEATURES:  FLUTTER- 
PROOF  SOUELCH,  AFC  TO  COMPENSATE  FOR 
QFF-FREG  TRANSMITTERS.  SEPARATE  LOCAL 
SPEAKER  AMPLIFIER  &  CONTROL 

•  CLEAN,  EASY  TUNE  TRANSMITTER;  UP  TO  20  WATTS  OUT 
(UP  TO  SOW  WITH  OPTIONAL  PA). 


HIGH  QUALITY  MODULES  FOR 
REPEATERS,  LINKS,  TELEMETRY,  J 


HIGH-PERFORMANCE 
RECEIVER  MODULES 


R144  Shown 


R1 44/R220  FM  RC VRS  for  2M  or  220  MHz. 
OA  5uV  sens,;  8  pole  xtal  filter  6  ceramic  fHter 
in  H,  helteal  resonator  front  end  for  exceptional 
selectivity,  more  than  -100  dB  at  ±12  kHz, 
best  available  today.  Flutter- proof  squelch. 
AFC  tracks  drifting  xmtrs.  Xtal  oven  avail. 
Kit  only  $138. 

R451  FMRCVR  Same  but  for  uhf.  Tuned  line 
front  end,  0,3  uV  sens.  Kit  only  SI 38. 

R76  FM  RCVR  for  10M.  6M,  2M.  220,  or 
commercial  bands.  As  above,  but  w/o  AFC  or 
hel.  res.  Kits  only  $1 18. 
Also  avail  w/4  pole  filter,  only  $98/kit 

R1 1 0  VHF  AM  RECEIVER  kit  for  VHF  aircraft 
band  or  ham  bands.  Only  $98. 

R1 10-259  SPACE  SHUTTLE  RECEIVER, 

kit  only  S98 


ronics 


TRANSMITTERS 


T51  VHF  FM  EXCITER  for  1QM,  6M,  2M, 
220  MHz  or  adjacent  bands*  2  Watts  contin- 
uous, up  to  2^  W  intermittent.  $68/kit. 


T451  UHFFM  EXCITER  2  to  3  Watts  on  450 
ham  band  or  adjacent  freq.  Kit  only  $78. 

VHF&  UHF  LI  NEAR  AMPLIFIERS.  Use  on 

either  FM  or  SSB.  Power  Eeveistrom  1 0  to 45 
Watts  to  go  with  exciters  &  xmtg  converters. 
Several  models.  Kits  from  $78 


A16  RFTIGHT  BOX  Deep  drawn  alum,  case 
with  tight  cover  and  no  seams.  7  aSx2inche3L 
Designed  especially  for  repeaters.  $20 


ACCESSORIES 


COR  KITS  With  Audio  mixer,  speaker  ampli- 
fier, tail  &  time  out  timers.  Kit  only  $33. 

CWID  KITS  158  bits,  field  programmable, 
clean  audio,  rugged  TTL  logic.  Kit  only  $68, 

DTMF    DECODER/CONTROLLER   KITS, 

Control  2  separate  on/off  functions  with 
touchtones* ,  e.g.,  repeater  and  autopatch. 
Use  with  main  or  aux,  receiver  or  with  Auto- 
patch, Only  S90 

AUTOPATCH  KITS,  Provide  repeater  auto- 
patch. reverse  patch,  phone  line  remote 
control  of  repeater,  secondary  control  via 
repeater  receiver.  Many  other  features. 
Only  $90.  Requires  DTMF  Module. 


HELICAL  RESONATOR  FILTERS  available 
separately  on  pcb  w/connectors. 

HRF-144  for  143-150  MHz  $38 
HRF-220  for  213*233  MHz  $38 
HRF-432  for  420-450  MHz     S48 
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NEW  LOW- NOISE  PR EAM PS     RECEIVING  CONVERTERS    TRANSMIT  CONVERTERS 


New  low* noise  microwave  transistors  make 
preamps  rn  the  0.9  to  1.0  dB  noise  figure 
range  possible  without  the  fragility  and  power 
supply  problems  of  gas  fet's.  Units  furnished 
wired  and  tuned  to  ham  band.  Can  be  easily 
retuned  to  nearby  Jreq. 


Models  LNA(  Jt 
P30.  */*rf  P432 


LNA28 
LNA  50 

LNA  144 
LNA  220 
LNA  432 
LNA  800 


Tunable 
Freq  RanQft 

20-40 

40-70 
120-130 
190-250 

380-470 
470-960 


Noise  Fipufe 

09  dB 

09  dB 
1  OdB 

10  dB 
1 .0  dB 
1.2dB 


Gam  Price 

20dB  S39 

20dB  £39 

l8dB  S39 

17dB  539 

l8dB  S45 

15dB  S45 


ECONOMY  PREAMPS 


Our  traditional  preamps,  proven  in  years  of 
service.  Over  20,000  in  use  throughout  the 
world,  Tuneable  over  narrow  range.  Specify 
exact  freq.  band  needed.  Gain  16-20dB+  NF  = 
2  dB  or  less.  VHF  units  available  27  to  300  MHz. 
UHF  units  available  300  to  650  MHz. 


P30K,  VHF  Kit  less  case 
P30Wf  VHF  Wired/Tested 
P432K,  UHF  Kit  less  case 
P432W,  UHF  Wired/Tested 


$18 
$33 

$21 
$36 


P432  also  available  in  broadband  version  to 
cover  20-650  MHz  without  tuning.  Same  price 
as  P432;  add  "B"  to  model  #. 


HELICAL  RESONATOR 
PREAMPS 


Out  lab  has  developed  a  new  line  of  low- noise 
receiver  preamps  with  helical  resonator  filters 
built  in.  The  combination  of  a  low  noise  amplifier 
similar  to  the  LNA  series  and  the  sharp  selectivity 
of  a  3  or  4  section  helical  resonator  provides 
increased  sensitivity  while  reducing  intermod 
and  cross-band  interference  in  critical  apph 
cations.  See  selectivity  curves  at  right.  Noise 
figure  =  1  to  1.2  dB.  Gain  ■  1 2  to  15  dB. 


Model 

Tuning  Range 
143-150  MHz 

Price 

HRA-144 

$49 

HRA-220 

213-233  MH? 

$49 

HRA-432 

42f>450  MHz 

$59 

HRA-<  ) 

150-1 74MHz 

$69 

HRA4  > 

450-470  MHz 

$79 

Models  to  cover  every  practical  ft  &  if  range  to 
listen  to  SSB,  FM,  ATVT  etc  NF  =  2  dB  or  less. 


VHF  MODELS 

Kit  with  Case  S49 
Less  Case  $39 
Wired  $69 


Antenna 
Input  Range 

26*32 

5C-52 

50-54 

%  44. 146 

145-147 
144-144.4 

146-148 
144-143 

220*222 
220-224 
222-226 
220-224 
222-2^4 


Receiver 
Output 

144  T  46 
26*30 

144*146 
26-30 
26-30 

27-27.4 


50-64 

26-30 

144-T48 

144-146 

50-54 

26-30 


UHF  MODELS 

Kit  with  Case  $59 
Less  Case  $49 
Wired  $75 


432-434 
435-437 

432-436 

432-436 

439.25 


2630 

26-30 

144-146 

50*54 

61.25 


SCANNER  CONVERTERS  Copy  72-76,  135- 
144,  240-270. 400-420,  or  606-894  MHz  bands 
on  any  scanner  Wired/tested  Only  $B8. 


SAVE  A  BUNDLE  ON 
VHF  FM  TRANSCEIVERS! 


FM-5  PC  Board  Kit  -  ONLY  $1 78 

complete  with  controls,  heatsink,  etc, 
10  Watts,  5  Channels,  for  2M  or  220  MH*. 


While  supply 
lasts,  get  S60 
cabinet  kit  free  when 
you  buy  an  FM-5  Transceiver  kit. 
Where  etee  can  you  get  a  complete  transceiver 
for  onry  S178 


For  SSB,  CW,  ATV,  FMt  etc.  Why  pay  big 
bucks  for  a  mufti  mode  rig  for  each  band?  Can 
be  linked  with  receive  converters  for  transceiver 
2  Watts  output  vhf,  1  Watt  uhf. 


For  VHF, 
Mode!  XV2 
Kit  S79 
Wired  $149 
(Specify  band) 


Exciter 
Input  Range 

28-30 

28-29 

28*30 
27-27-4 

20-30 

50-54 
144-146 

50-54 
144-146 


Antenna 
Output 

144-146 
145-146 

50-52 
144-144.4 

220-222* 
220-224 

50-52 
144-1 40 

26-30 


For  UHF 
Model  XV4 
Kit  S99 
Wired  S 169 


28-30 
28-30 
50*4 
61.25 
144-148 


432-434 
435-437 
432-436 
439,25 
432-436- 


*Add  S20  for  2M  input 


VHF  &  UHF  LINEAR  AMPLIFIERS.  Use  with 
above.  Power  levels  from  10  to  45  Watts. 
Several  models,  kits  from  $78, 


LOOK  AT  THESE 
ATTRACTIVE  CURVES! 


• 

\ 

"f" 

J 

1    . 

/ 

1 

*f 

m 

L               II 

III 

L 

■■1. 

H 

1 

D» 

Typicai  Selectivity  Curves 

pi  Receivers  and 

Helical  Resonators. 


IMPORTANT  REASONS  WHY 
YOU  SHOULD  BUY  FROM  THE 
VALUE  LEADER: 

1.  Largest  selection  of  vhf  and  uhf  kits 
In  the  worid. 

2.  Exceptional  quality  and  low  prices  due 
to  targe  volume* 

3-  Fast  delivery,  most  kits  shipped  same  day 

4,  Complete,  professional  instruction 
manuals 

£  Prompt  factory  service  available  and 
free  phone  consultation 

6.  In  business  2 1  years, 

?.  Sell  more  repeater  modules  than  all 
other  mfrs,  and  have  tor  years.  Can  give 
Quality  features  tor  much  lower  cost 


Call  or  Write  for  FREE  CATALOG 

(Send  $1-00  or  4  IRC'c  for  overseas  mailing) 
Order  by  phone  or  mail  •  Add  S3  S  &  H  per  order  ^  13 

(Electronic  answering  service  evenings  &  weekends) 
Use  VISA.  MASTERCARD,  Check,  or  UPS  COD. 


miromcs,  inc. 

65A   MOULRD.  •  HILTON  NY  14468 

Phone:  716  392-9430 

Hamtronics  '  is  a  registered  trademark 


See  Ltsf  of  AOv&rmers  on  page  130 
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THE  FIRST  NAME  IN 
ELECTRONIC  TEST  GEAR 


NEW  FROM  RAMSEY  20  MHz 
DUAL  TRACE  OSCILLOSCOPE 

Unsurpassed  quality  atari  unbeatable  price,  trie  Ramsey  oscilloscope 
compares  to  others  costing  hundreds  more.  Features  include  a  compo- 
nent testing  circuit  that  will  allow  you  to  easily  test  resistors,  capacitors, 
digital  circuits  and  diodes  ■  TV  video  sync  filter  •  wide  bandwidth  & 
high  sensitivity  •  internal  graticule  •  high  quality  rectangular  CRT 

*  front  panel  trace  rotator  *  Z  axis  *  high  sensitivity  x-y  mode  •  very 
low  power  consumption  •  regulated  power  supply  •  built-in  calibrator 

•  rock  solid  triggering  *  high  quality  hook-on  probes 


RAMSEY  D-t  100 
VOM-MULTITESTER 

Compact  and  reliable,  de- 
signed to  service  a  wide  vari- 
ety of  equipment.  Features  in- 
clude *  mirror  back  scale 
•  doubie-jeweted  precision 
moving  coil  *  double  over- 
load protection  •  an  ideal  low 
cost  unit  for  the  beginner  or 
as  a  spare  back-up  unit. 

*1Q95 

lest  leads  and  battery 
included 


$39995 


RAMSEY  D-2100 
DIGITAL  MULTITESTER 

A  compact  easy  10  use  unit 
designed  to  operate  ii  ke  a  pro. 
Featuring  *  3V?  digit  LCD  •  low 
BAT  indicator  •  all  range  over- 
load proteclion  •  overrange  indi- 
cation •  aulo-poianly 

■Transistor  tester    ■  dual -slope 

integratiorii  *  vinyl  carrying  case 

$5495 

hpE  te-sl  leads,  battery  &  vinyl 
carrying  case  included 


high  quality 

hook-on  probes  included 


RAMSEY  0-3100 
DIGITAL  MULTIMETER 

Heliahle,  accurate  digital 
measurements  at  an  amaz- 
ingly low  cost  *  In-line  color 
coded  push  buttons,  speeds 
range  selection  •  abs  plastic 
tilt  stand  *  recessed  input 
[acks  ■  overload  protection 
on  all  ranges  *  3V?  digit  LCD 
display  witlt  auto  zero,  auto 
polarity  &  low  BAT.  indicator 

$5995 

test  leads  and  battery 
included 


CT-70  7  DIGIT 
525  MHz  COUNTER 

Lab  quality  at  a  breakthrough  price 
Features  •  3  frequency  ranges  each 
WFth  pre  amp  *  dual  selectable  gate 
tunes  *  gate  activity  indicator 

*  50mV  §>  150  MH2  typical  sensitivity 

•  wide  frequency  range  •  1  pom 
accuracy 

$1199* 

wired  Includes  AC  adapter 

CT-70  kit. . $99.95 

BP-4  nicad  pack 8-95 


CT-90  9  DIGIT 
600  MHz  COUNTER 

The  most  versatile  for  less  than  $300. 
Features  3  selectable  gate  times  ■  9 
digits  ■  gate  indicator  •  display  hold 

•  25mV  fa''  150  MHz  typical  sensitivity 

•  10  MHztimebase  for  WWV  calibra- 
tion *  1  ppm  accuracy 

s  14995 

wired  Includes  AC  adapter 

CT-90  kit $129.95 

OV-1  0.1  PPM  over  timebase. ,  .$59.95 
BP-4  nicad  pack .-S.95 


DM -700  DIGITAL 
MULTIMETER 

Professional  quality  at  a  hobby  tet 
price.  Features  include  26  different 
ranges  and  5  functions  •  3^  digit,  Si 
inch  LED  display  *  automatic  decimal 
placement  *  automatic  polarity 

$11995 

wired  includes  AC  adapter 

DM-700  kit  . . , .   $19.95 

MP-t  probe  set 4,95 


PS-2  AUDIO 
MULTIPLIER 

The  PS-2  \s  handy  for  high  resolution 
audio  resolution  measurements,  mul- 
tiplies UP  >n  frequency  •  great  for  PL 
tone  measurements  •  multiplies  by  10 
or  100  *  0.01  Hz  resolution  &  built-in 
signal  preamp/conditioner 

$4995 

wired  Includes  AC  adapter 

PS-2  kit $39.95 


CT-125  9  DIGIT 
1 .2  GHz  COUNTER 

A  9  digit  counter  that  will  outperform 
units  costing  hundreds  more.  *  gate 
indicator  ■  24mV  @  150  MHz  typical 
sensitivity  *  9  digit  display  •  1  ppm 
accuracy  •  display  hold  »  dual  inputs 
witbpreamps 

$  16995 

wired  includes  AC  adapter 

CT-125  kit ¥149.95 

BP-4  nicad  pack , 8.95 


PR-2  COUNTER 
PREAMP 

The  PR-2  is  ideal  lor  measuring  weak 
signals  from  iQ  to  1 ,000  MHz  •  flat  25 
db  gam  •  BMC  connectors  •  great  tor 
sniffing  RF  •  ideal  receiverj'TV 
pr&amp 


CT-50  8  DIGIT 
600  MHz  COUNTER 

A  versatile  lab  bench  counter  with 
optional  receive  frequency  adapter, 
which  turns  the  CT-50  into  a  digital 
readout  for  most  any  receiver  •  25  mV 
@  150  MHz  typical  sensitivity  ■  8  digit 
display  •  1  ppm  accuracy 


« I6995 


CT-50  kit,... ..,,. 

RA-1  receiver  adapter  kit 


$133.95 
.14.95 


$4495 


wired  includes  AC  adapter 

PR-2  Kit .  $34.95 


PS-IB  GOO  MHz 
PRESGALER 

Extends  the  range  of  your  present 
counter  to  600  MHz  •  2  stage  preamp 

•  divide  by  10  circuitry  •  sensitivity 
25 mV  @  150  MHz  ■  BMC  connectors 

*  drives  any  counter 


wired  includes  AC  adapter 
■PS-1 B  kit 


$49.95 


ACCESSORIES  FOR  RAMSEY  COUNTERS 

Telescopic  whtp  antenna— BNC  plug    ,\  $8.95 
High  impedance  probe,  light  loading  .  .  .     16.95 

Low  pass  probe,  audio  use 16.95 

Direct  probe,  general  purpose  use 13.95 

Tilt  ban,  for  CT-70,  90, 125 3.95 


master  charge 


vfs^^ 


PHONE  ORDERS  CALL 

716-586-3950 

TELEX  466735  RAMSEY  CI     * 


TERMS:  *  satisfaction  guaranteed  •  examine  for  10  dap:  il  nol  pleased 
return  in  original  lorm  lor  relund  «  add  6%  lor  shipping  and  insurance  10  a 
maximum  of  SI  DOG  *  overseas  add  15%  lor  surface  mail  *  COD  add  52.50 
*  orders  under  5 1 0.00  add  SI. 5Q  *  NY  residents  add  7%  sales  tax  •  all  kits 
have  3  90  day  parts  warranty,  wired  units  have  a  one  year  parts  &  labor 
warranty. 


Petifield,  K.Y.  14526 
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PROPAGATION 


J.  H.  Nelson 
4  Plymouth  Dr. 
Whiting  N J  08759 
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A  =  Next  higher  frequency  band  may  also  he  useful. 
B  =  Difficult  circuit  this  period. 

First  letter  =  night  waves.  Second  =  day  waves. 

G  =  Good,  F  -  Fair,  P  =  Poor.  *  =  Chance  of  solar  ftares. 

#  =  Chance  of  aurora. 

NOTE  THAT  NIGHT  WAVE  LETTER  NOW  COMES  FIRST. 
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DEALER  DIRECTORY 


Culver  City  CA 

Jtin's  Electronics,  30 10  Sepulvedd  Blvd.,  Culver 
City  CA  90230,  390^003.  Trade;  4&U88G  San 
Diego,  827^5732  (Reno  NV). 

Fontana  CA 

Complete  lines  ICOM,  DenTronT  Ten- Tee, 
Mirage,  Cubic,  Lunar,  over  4000  electronic 
products  for  hobbyist,  technician,  etperi- 
menter.  Also  CB  radio,  LandmobLle.  Fontaiu 
Electronics,  £623  Sierra  Ave,,  Fontana  CA 
93335,  822-niO* 

San  JoseCA 

Bay  area's  newest  Amateur  Radio  store.  New 
&  used  Amateur  Katlin  W.lt#  in  Hjrvitf.  W« 
feature  Kenwood,  lCOM„  Azden,  Yaesu,  Ten- 
Tec,  Sant«e  h  many  more.  Shaver  Radio,  Inc. . 
1378  So.  BUDom  Ave,,  San  }om  CA  0512$. 
996-1103. 

New  Castle  DE 

Factory  Authorized  Dealer]  Yaesu1  ICOM,  Ten- 
Tac,  KDK,  AzdeiU  AEA,  KantrOnic^  Santec.  Full 
Line  of  Accessories,  No  Sales  Tax  in  Delaware. 
One  mile  off  I  5)5.  Delaware  Amateur  Supply, 
Tl  Mudow  Road,  New  Castle  DE  10720, 
328-7T28. 

Boise,  ID 

Rocky  Mountain  area's  newest  ham  dealer.  Call 
BJM  first  for  AEA<  Azden,  KDK,  Ten  Tec,  But- 
ternut,  Cushcraft+  and  more!  RJM  Electronics, 
4202  Overland,  BW%  ID  S3705.  343-40 IS, 

PiesbmlD 

Ross  WB7BYZ  has  the  Largest  Stock  of  Amateur 
Gear  in  the  [ntertivounttiiii  West  and  the  Best 
Prices.  Call  me  lor  all  your  ham  needs.  Ross 
Distributing,  78  So,  State,  Prwtot.  ID  832fclT 
8S2-0S3O. 

Ann  Arbor  Ml 

See  us  for  products  like  Ten-Tec,  R,  L,  DthIw, 
Dentton  and  many  morje>  Open  Monday  through 
Saturday ,  0830  to  1730.  WE8VCR,  WB8UXO, 
WD80KN  and  WSRP  behind  the  counter.  Pur- 
chum  R*di»  Supply,  327  E*  Hoover  Ave,,  Ann 
Arbor  Ml  48104,  608-8696. 

Hudson,  NH 

Look  f— Hams,  SWLs*  and  E^porimenters: 
Parts,  Books,  Gear,  Ameniias,  Towers.  Call  for 
quotes.  Polca/Fs  ELECTHONICS  CENTER,  61 
Lowell  Road  (Route  Zh%  Hudson,  NH  030S1, 
8S3-5005, 


Albany,  New  York 
UPSTATE  NEW  YORK 

KENWOOD,  ICOM,  TEN-TEC,  Belden. 
CushcraR,  Larsen,  Hustler,  ARAL,  Hy-Gain, 
B&W,  MF],  Mirage.  New  and  Used  equipment. 
Serving  the  amateur  community  since  1942, 
Adirondack  Electronics,  Inc.,  1991  Centra] 
Avenue,  Albany,  New  York  1 2305,  456-0(203 
(One  mile  West  of  North  way  exit  2W), 


Columbus  OH 

The  biggest  and  best  Ham  Store  in  the  midwest 
featuring  Kenwood  and  other  quality  products 
with  working  displays.  We  sell  only  the  best. 
Authorized  Kenwood  Service.  Universal  Ama- 
teur Radio  Inc.,  1280  Aida  Dr.,  ReynoJdsburg 
(Columbus)  OH  43066,  966-4287. 

StigJer,  OK 

TIW4-4A  Basic,  Extended  Basic.  Assembly 
Language  Programs.  CW  Transceive,  CW  Prac- 
tice, DX,  1 010,  WAS,  SSTV,  Hamkids  Pro- 
grams. AC5D  Computer  Frrjgrami,  Box  366, 
Stiver,  OK  74462  967-2034. 

Scranton  PA 

ICOM.  Bird,  Cushcraft,  Beckman,  Fluke,  Lar* 
aan,  Htistler,  AntQfflnl  Specialists;,  A^tron,  Avan- 
tit  Belden,  W2AU/W2VS,  AEA,  Vibroplex, 
Ham  Key,  Amphenol,  Sony,  BccW,  Coax-Seal, 
Cover  CraRt  J.W^  Miller/Diawa,  AHRL, 
Ameco,  ShiiTe.  LaRue  Electronics,  ilili.  Grand- 
view  SLt  Scrantmi  FA  18509,  343-2124. 

Mountaintop  PA 
WILKES-BARRE  AREA 

VHF^UHF  Equipment  &  Supplies— From  HTs 
to  kW  Amplifiers,  TTansverters,  VHfVUHF 
Microwave  Linear  Amplifiers,  GaAsFET 
Preamps,,  OSCAB  Equipment,  Low  Noise 
preamps.  Antennas,  Power  Supplies.  From^ 
ICQM>  Lunar,  Microwave  Modules,  UHF 
Units/Parabolic,  Mutek,  SSB  Electronics,  AB- 
COSj  Astron,  FOFT-Tonna,  Tama,  KLM, 
Mirage,  Santec,  Tokyo  Hv-Power-  Two  Mainp.s 
for  catalog  The  VHF  SHOP,  Dept.  S,  RD4,  Bor. 
349,  Mountaintop  PA  13707,  366-6565. 

Dallas  TX 

IBM  POApple  aftermarket  products;  hobb^im' 
eleetroiucs  project  kits:  lofl.00  ooinplete  tiKdem 
til,  subficriptioni'satellite  TV  decoder  kits, 
EPROM  pTogrBmmer/dupiicatoTh  popular  mtsn- 
ory  IC  teRters,  data  sheets,  application  notes,  and 
more  than  6000  parts  in  stock,  Semiconductors, 
discrfties,  vidian  products,  took.  .  .  Please  write  for 
vour  free  literature/catalog,  Independent  Flce- 
tronks,  6415-06  Airline  ltd,,  Dallas  TX  7520S. 

Bald  mure /Washington 

Avantek  transistors,  amplifiers,  oscillators  and 
LNAs.  Coaxial  cable  and  connectors.  Blunder 
Tongue  dealer  with  Microwave  laboratory.  Ap- 
plied Specialties,  Inc.,  tOIOLG  Bacon  Drive, 
Beltsvil1e1  Maryland  20705.  Wash.  595-5393, 
Bait.  792-2211,  7:30  a.m.  to  6:00  p.m.  Monday 
thru  Friday. 

DEALERS 

Your  company  name  and  message 
can  contain  up  to  25  words  jot  as  Utile 
as  $150  yearly  (prepaid),  or  $15  per 
month  (prepaid  quarterly).  No  men- 
tion of  mail-order  business  or  area 
code  permitted.  Directory  text  and 
payment  must  reach  us  60  days  in  ad- 
vance oj  publication.  For  example, 
advertising  for  the  Feb^  '84  b&ue  must 
be  in  our  hands  by  Dec.  1st.  Mail  to 
73  Magazine^  Peterborough  NH 
03458.  ATTN:  Nancy  Ciampa, 


73  Magazine  *  December,  1983     161 


FT-ONi 

THE  TOP  OF  THE  LINE  HF  ALL  MODE 
GENERAL  COVERAGE  TRANSCEIVER  WITH 
COMMERCIAL-GRADE  CONSTRUCTION, 
COMPETITION-GRADE  DESIGN  WITH 
UNEQUALLED  RECEIVER  FILTER 
PERFORMANCE. 
TX:100W  1.8-29.99  MHz 
RX:150kHz-29.99MHz 


FT-980  C  A  I 

NEW  HF  ALL  MODE  TRANSCEIVER  WITH 
GENERAL  COVERAGE  RECEIVER,  8-B!T 
MICROPROCESSOR  CONTROL,  AND  INTRO 
DUCING  YAESU'S  NEW  COMPUTER-AIDED 
TRANSCEIVER  SYSTEM  FOR  COMPLE 
EXTERNAL  COMPUTER  CONTROL. 
TX:100W9bands 
RX:150kHz-29.99MHz 


FT-102  LINE 

Designed  for  wide  dynamic  range  and  clean  transmitter  output— to  give  you  that  extra 
competitive  edge.  Three  6146B*s  give  power  to  spare,  while  the  ultra-modern  features  give  you  total 
operating  flexibility  and  control. 


L. 


gives  you  everything  you  need  for  no-frills  mobile  HFt 
or  base  station  with  the  optional  FP-70G  Power  Supply. 
100W:  9  bands,  SSB  and  CW,  w/FM  optional 

Specifications  subject  to  change  without  notice  or  obligation. 

*3 


All  mode  synthesized  general  coverage 
receiver — perfect  for  serfous  shortwave 
listening,  Options  include  12-channel 
Memory  Unit,  VHF  Converters,  Antenna 
Tuner  and  an  Active  Antenna. 


YAESU 


v/u 


)8fc   70* 


Feature-packed  FM  Handhelds 
that  have  proven  their  superior 
performance.  Microprocessor 
control  assures  convenient 
operation  while  incorporating 
every  worthwhile  feature  the 
serious  operator  needs, 

FT-208R2.5W/1WRF; 
143.5-148.5  MHz 

FT-708R  1W/200mW  RF: 
440-450  MHz 

10  memories  w/lithium  backup 
Full  scanning  features 


FT-290R/690R/790R 

AH  mode  portables  with  full  microprocessor  control 
and  all  of  the  features  needed  for  serious  SSB,  CW 
and  FM  field  operation  when  powered  by  eight 
optional  ltC"  cells.  Options  also  available  for 
mobile  and  base  operation. 

FT-690R  2.5/1W  RF:  50-54  MHz 
FT-290R  2.5W/1W  RF:  143.5-148.5  MHz 
FT-790R  1W/200  mW  RF:  430-440  MHz 


FT-230R    730R 


Compact  FM  mobiles  engineered  for  reliability  and 
convenience.  The  perfect  balance  of  current  drain 
and  power  output  for  all  mobile  needs.  Built  to 
withstand  years  of  punishing  mobile  use. 

FT-230R  25W  RF:  143.5-1 485  MHz 
FT-730R  10W  RF:  440-450  MHz 


FT-480R/680R/780R 

All  mode  base/mobiles  with  power  and 
performance  in  all  SSB,  CW  and  FM  applications. 
Optional  matching  FP-80A  AC  Power  Supply  makes 
the  perfect  base  station. 

FT-680R  10W  RF:  50-54  MHz 
FT-480R  10W  RF:  143.5-148.5  MHz 
FT-780R  10W  RF:  430-440  MHz 


AESU  ELECTRONICS  CORP.,  6651  Walthall  Way,  Paramount,  CA  90723  •  {213)633*4007 
YAESU  Cincinnati  Service  Center,  9070  Gold  Park  Drive,  Hamilton,  OH  45011  •  (513)  874-3100 
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Big  LCD,  Big  45  W,  Big  21  memories,  compact. 


TR-7950 


/7930 


Outstanding  features  providing  maximum 
ease  of  operation  include  a  large,  easy- 
to-read  (direct  sunlight  or  dark]  LCD 
display,  21  multifunction  memories, 
automatic  offset,  programmable  priority 
channel,  memory  and  band  scans,  built-in 
lithium  battery  memory  back-up,  built-in 
16-key  autopatch  encoder,  and  a  choice  of 
a  hefty  45  watts  output  (TR-7950),  or 
25  watts  output  (TR-7930), 

TR  795G7TR  7930  FEATURES: 

•  NEW,  large,  easy-to-read  LCD 
digital  display 

Easy  to  read  In  direct  sunlight  or  dark 
[back-lighted).  Displays  transmit  receive 
frequr        s,  memory  channel,  repeater 
offset.  K.S.-L  sub-tdne  number  (K  -0,  i,  2, 
3r.  lone  Man.  and  memory  scan  lock-out 

Inch  LED  S  UP  bill"  meter,  and  LEU 

indicators  for  REVERSE  CENTER 
TUNING.  PRIORITY,  and  ON  AIR. 

•  21  NEW,  multifunction  memory  channels 
Stores  frequency,  repeater  offset.  and 
option        ib-tone  channels  Memories  1 
through  15  for  simplex  or  ±  600  kHz 

o  f fee  L  M  e  in  o  ry  pa  i  rs  I 6  17,  and  18/19  a  rt * 
paired  lor  rum  standard  repeater  offset. 
Memories  "A*  and  *B"  set  upper  and  k*u 
scan  limits,  or  for  simplex  or  ±  600  kHz 
offset.  In  MEMORY  mode,  a  circle  of  light 
appea  ound  the  memory  selector 

knob.  When  the  memory  selector  knob  Es 

rotated  In  eiit        Erection  to  channel  i.  in 
audible  "beep"  will  sound. 

•  Choice  of  45  or  25  watts  output 

The  TR-7950  provides  a  hefty  45  watts 
output  while  lhfTR-7930  features  a  more 
modest  25  watts-  A  HI  LOW  power  switch 
allows  power  reduction  to  approx,  5  war 


•  Long-life  lithium  battery  memory  back-up 
Built  in  lithium  battery  has  an  estimated 

5  year  li! 

•  Automatic  offset 

The  microprocessor  Is  pre-programmed 
for  simplex  or  ±  600  kHz  offset,  in  accord- 
ance with  the  2  nielcr  band  plan.  "OS" 
key  allows  manual  change  In  offset 

•  Programmable  priority  alert 

The  PRIORITY  channel  may  be  pro- 
grammed In  any  of  the  21  memories.  With 
LERT  SWttoh  "ONr  a  dual  "beep  mds 

when  a  signal  is  present  on  the  PRIORITY 

channel*  An  OPER  switch  allows  an  easy 
move  to  the  PRIORITY  channel 

•  Programmable  memory  scan  lock-out 
~LO"  key  for  programming  scan  to  skip 

lected  memory  i  hannels,  without 
rasing  the  memory 

•  Programmable  band-scan  width 

The  lower  limit  may  he  programmed  (nto 
memory  "A7  and  ih»   upper  limit  into 
memory  *BT 

•  Center  stop  during  band-scan, 
with  indicator 

5U>ps  in  center  of  channel  during  band- 
scan,  with  center  tuning  indicator. 

•  Scan  resume  selectable 

Scan  stops  on  busy  channel.  Selectable 
automatic  time  resume  scan  [approx. 
5  sec.  adjustable},  or  carrier  operated 
sume-scan.  A  scan  delay  of  approx. 
1 .5  seconds  built-in. 

•  Scan  control  using  up  down  microphone 
Momentarily  pressing  UP  or  IX3WN  button 
on  microphone  tunes  one  step  in  The 
selected  direction,  on  memory  or  on 
5-kII/step  tuning  Holding  the  button 

for  about  2  seconds  starts  l  IP  or  DOWN 
automatic  scan  action*  Scan  start  also 
possible  using  *SC"  key  on  keyboard. 
Scan  may  tie  cancelled  by  momentarily 
pressing  the  f*TT  switch,  or  by  pressing 
both  UP 'DOWN  buttons  simuttaneouslv. 


•  Programmable  sub-tone  channels 

Optional  TV  frequency  sub- tone  ui 

provides  keyboard  selectable  sub  tone 
channels,  which  may  I         orcd 
in  memory. 

•  Built-in  16-key  autopatch,  with  monito 
The  keyboard  Functions  as  a  16-kcv 
autopatch  encoder  during  transmit. 
DTMF  tones  appear  in  the  speaker  outpi 
when  a  key  is  pressed  during  transmit 

•  Front  panel  keyboard  control 
Used  Tor  selecting  frequency,  offset  pi 
grammlng  memories,  controlling  Scan, 
and  autopatch  encode.  Keyboard  light  in 
is  provided 

•  Extended  frequency  coverage 
Covers  142.000  1  1*995  MHz,  in 
5-kHz  step- 

•  Repeater  reverse  switch 
Locking-type  switch,  with  indicator. 

•  "Beeper"  amplified  through  speaker 

•  Compact,  lightweight  design 

•  Easy -to-  install  adjustable -angle  mobile 
mounting  bracket 

Optional  accessories: 

•  11   79  three  frequency  lone  unii. 

•  KPS  12  lixed-staiion  power  supply 
for  TR-7950. 

•  KPS-7A  fixed  station  power  supply 
lorTR  7<r',n. 

■  SP-40  compact  mobile  speaker 

More  information  on  the  TR-7950  and 
TR  I  s>  available  from  all  authorized 

dealers  of  Trio-Kenwood  Communication!' 
1111  West  Walnut  Street 
ompton,  California  90220, 

KENWOOC 

pacesetter  m  amateur  radio 


Specifications  and  prices  are  subject  tn  change  without  ftati*  e  or  obligation 


